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tained at the Office, 21, Cockspur-street, Charing Cross. 


Oa June 8th.—2100 to 2108.—R. Walker. 
Method of and apparatus for applying petroleum 
and other hydro-carbon for combustion in 
furnaces for the generation of steam or in ovens, 
or for other heating purposes (com.)—L. M. 
de B. O’Lawlor and N. A. Calvo. Electric 
telegraphy.— W. Darlow and H. Fairfax. 
New or improved method of applying mag- 
netism in the manutacture of articles of food for 
medicinal and other purpcses.—H. Hughes. 
Steam ergines.—W. Spence. Thrashing ma- 
chines adapted for use in the field (com.)—J. 
Simmons. Rotary engines and pumps.—H. E. 
Newton. Ordnance (com.)—M. L. B. de 
Longage. Seam cars or vebicles rolling on 
rai's, which improvements are also applicable iu 
part to locomotive engines.—J. E. Outridge. 
Equilibrium slide and expansion valves. 


On June 9:h.—2109 to 2125.—R. Hasenclever. 
Treatment of the gases developed by the de- 
composition of chlorides for the production of 
chlorine.—J. L. de Montoison. Method of 
utilising the cards which have been used in the 
carding of textile materials or obtaining useful 
substances and materials therefrom.—R. T. 
Gibson and D. W. Forbes. Construction of 
furnaces or fire-places.—H. Kenyon. Appara- 
tus for obtaining ammonia and chloride of 
ammonium. — W. Campion. Turning off, 
seam‘ng, and stitching machines.—G. Nelson. 
Converters for the Bessemer process (partly 
com.)—A,. Fuarjon. Plugs, tompions, or stop- 
pers for fire-arms, bottles, and other hollow 
aiticles.--—O. Williams. Blinds, shades, or 
similar appliances.—R. Marsden, J. D. Marsden, 
and Hf. Marsden. Machinery or apparatus for 
dyeing fabrics.—J. Brierley, F. W. Brierley, W. 
W. Brierley, and F. 8. Reynolds. Apparatus for 
working the distance and other signals used on 
tailwaye.—W. Morgan-Brown. Machines for 
writing, em«ssing, or indenting mechanically 
by means of type (com.) (Complete epecifi- 
cation.)—G. Mueller. Apparatus for register- 
ing the entry and exit of passengers to and from 
tramway cars or other vebicles, the said appara- 
tus being also applicable for registering the 
number of persons going in and out of places 
of amusement.—J. C. Sellars. Building walls, 
A. M, Clark. Construction of pistons (com.)— 
E. A. Cowper. Means of applying heat in 
reverb ratory bed and rotative furnaces and 
apparatus for that purpose.—P. Jensen. Ap- 
paratus for preparing clay, peat, and other 
similar substences, and applicable to tile presses 
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(com.)—=A.; P. Wire and W. G. Gard. Appara- 
tus for extracting the essence of meats especially 
applicable for domestic and medicinal use. 


On June 10th.--2126 to 2140.—W. B. Farwell. 


Machine-gun, (Complete specification.) — J. 
Betteley. Passenger and other boats or vessels. 
A. J. B. Hollis. Position of and mode of 
actuating the detents in the breech-action cf 
drop-down guns. —T. Furguson. [otato- 
planting macbines.—D. Orme. Yarn counters 
or indicators used in mules, and for other 
similar purposes.—N. M. Maxwell. Construc- 
tion of taps or cocks.—H. Gardner. Frictional 
electric battery (com.)—J. Armengaud. Safety 
apparatus fur preventing explosion in steam- 
boilers (com.)—J. H. Johnson. Treatment and 
preparation of compounds containing iron, so as 
to render them available for the production of 
iron (com.)—H. H. Murdoch. Machinery for 
compressing gunpowder into rings or casks 
(com.)—S. Richards, J. Stubbs, and J. Glover. 
Machinery for doubling and winding yarns or 
threads of cotton and other fibrous materials.— 
C. Fellows. Mode of copying letters and other 
documents.—W. L. Wise. Floors for malt 
kilns (com.)—W. L. Wise. Mode of and ap- 
paratus for the preservation during transport of 
fruits, fresh vegetables, and other substances 
(com.)—W. Southwood. Date and month indi- 
cators, chi: fly for a:tachment to clocks and other 
time keepers. 


On June 11th.—2141 to 2151.—T. Fogaty and 


J. Jewell. Apparatus for stowing, lowering, 
raising, acd releasing ships’ boats.—A. H. G. 
Hobson. Lock nut.—H. Lacy. Method of 
and apparatus for extinguishing fires.—W. E. 
Gedge. Treating wood for its preservation and 
incombustibility (com.)—E. Faugére, Portable 
machine for weighing railway trucks and other 
vehicles.—J. H. Cohrs. Railway couplings.— 
M. L. P. Hans and II. A. Hermary. 
Barometers.--E, A. Parnel', Manufacture of 
arsenic acid, arsenious acid, metallic arsenic, 
and binarseniate of soda.—W. Morgan-Brown. 
Apparatus for writing, reading, and correcting 
dispatches, secret as well as not secret (com.)— 
A. V. Newton. Manufacture of metal tubes 
or tubular articles (com.)—W. H. Lascelles. 
Construction of buildings. 


On June 12th.—2152 to 2168—J. Gullery. 


Spinning machinery.—E. Lofts. Apparatus for 
checking the receipts and payments of monies 
in shops and other similar places, and for the 
detection of ner, errors, and thefts in 
such receipts and payments.—E. P. Alexander. 
Apparatus or means for condensing exhaust 
steam from traction and other engines, partly 
applicable to the warming of steam tramway 
cara (com.)—J. Summerscales, D. Marks, and 
W. Smith. Washing and wringing, and 
mangling machines.—L. Cooke. Moechinery 
used in manufacturing, colouring, cleaning, 
polishing, and finishing paper.—F. B. A. R. 
de la Bastie. Process of, and furnaces and 
machinery for, tempering flat and shaped glass. 
—H. B. McFarlane. Steam boilers.—A. B, 
Chibnall. Apparatus for removing or elevating 
chaff from chaff-cutting machines, and for 
analogous uses.—I*, Prestage. Construction of 
buildings, and the bricks, blocks, or tiles used 
for such purposes. —H. E. Newton. Ornament- 
ing or producing patterns or designs of various 
kinds on fabrics, and the apparatus to be used 
for such purposes (com.) —J. Nicholson. Table 
cutlery (com.)—E. France and A. Bradsworth. 
Manufacture of elastic webs and the machinery 
or app-ratus employed therein.—J. Caddick. 
Manufacture of metallic candlesticks and ex- 
tinguishers, runners and top notches for 
umbrellas and parasols, cash boxes and other 
metallic articles and tools to be used in connec- 
tion with some of the said improvements.—P, 
Ande son and J. Burkinshaw. Construction of 
life-boats.—C. H. Turner and M. Wilson. 
Bed-covering, also applicable for use as a 
travelling rug.—J. A. Longridge. Construc- 
tion and mounting of ordnance.—W. R. Lake. 
Method of and apparatus for backing eleetro- 
type shells (com.) (Complete specification.) 


On June 14th.—2169 to 2186.—T. W. Shaw. 


Oil-lamps. —R. Coombs. Confectionery or 


sweetmeats.—E. P. Alexander. Steam cariiages 


for common roads, tramways, and railways 
(com.)-—C. D. Abel. Means and apparatus for 
bending railway rails (com.)—J. Shaw. Steam 
boilers.—F’. Wirth. Procees for decomposing 
ammoniakal distillates (com.)—W. E. Gedge. 
Smoke-consuming apparatus (com.)—T. Single- 
ton. Looms for weaving,—F. Bolton, Index 


Furnaces fur steam boilers.—J. S nith. 


Ou June 17:th.—2224 to 2934.—A. 


or registering apparatus for gas and water 
meters.—P. Chataignedau. Safety plug or 
stopper for fire-arms.—M. Crabtree. Bobbins 
and spools.—T. B. F. Moscrop and J.-Gibbons. 
Modes of signalling on railways.—W. R. Lake. 
Steam and other engines (com.)—W. By, Lake. 
Riveting machine (com.)—J. H. Jokmso:. 
Wrenches or epanners (com.(—L. Preiswerk. 
Propelling vessels, partly applicable for obtain- 
ing motive power for raising water, and for 
exhausting and compres:ing air and gases for 
other purposes.—E. Berman. Buttons.—W. 
Mitchell, Machine for hoeing and cutting out 
turnip and other root crops, applicable also for 
hoeing grain crops, and other agricultural 
purposes. 


Oa June 15th.—2187 to 2205.—E. W. Ball. 


Locking screw nuts.--W. McGee. Machinery 
for winding sewing thread of cotton, linen, or 
tilk.—R. G. Elwee. Filters for the decolourisa- 
tion of sugar in solution and other iiquids.—W. 
Graig. ‘‘Grubbera”’ for cultivating land, and 
cf which is applicable to the strengthening of 
cast-iron wheels fir various purpeses.—W, 
Arrol. M-chinery for twisting cotton, woollen, 
tilk, flax, jute, or other threads.—W. Shears. 
Centrifugal machines.—J. Mardonald. Con- 
struction of windows.—W. Brookes. Watches, 
chronometers, and such like time-keepers 
Richard, J. M. Richard, and W.M. 

ichard. Apparatus to facilitate the dlivery 
from cylinder printing machioes.x—B. Cooke 
and W. P. Thompson. Method of and appara- 
tus for forming breakwaters and foundations for 
piers, buildings, and other structures, more 
especially in sandbanks and sandy soil, and for 
reclaiming lends from the sea.—H. B. Briggs. 
Refining oils. —L. Huard. Lasts for the 
manufacture of boots and shoes of a!l kinds.— 
G. D. Davis. Machinery for kLolding and 
securing towing ropes or hawsers on board 
ship. — W. Morgan-Brown. Looms for 
weaving tubular fabrics, and waterproofing said 
fabrics (com.)—R. Barclay. Tramway ears and 
steam-boilers and apparatus connected there- 
with, also applicable to other purposes.—lI’. 
Mayer. Couches, beds, berths, and such like 
rests and resting places, and the mode or method 
of constructing, mounting. and fitting the same 
and certain parts thereof.--J. Hare. Appara- 
tus for marking or scoring at billiids,”’ 
pyramids,” and “pco!,’’ and cther similar 
games, and for registering the number of ganes 
played. —R. Ashe. Sewing machines chiefly 
designed fur werking with waxed thread.—C. 
Clamond. Electro-:notor michines, also appli- 
cab'e for the generation of electricity. 


On June 16th.—2206 to 2223.—C. B emerkamp. 


Machine or apparatus for stripping or peeling 
the bark of osiers or willows or any kind of 
basket rods, to be worked either by steam, 
horse, or hand power-—H. VP. Holt. Steam 
engines, more particularly with reference to 
valves reguiating tho escape «f waste wat-r, in- 
jection, and vacuuin. —G, 8. Burton. Decora- 
ting metal canisters and other metaliic arti-les, 
—K. Lee. Machisery or apparatus for embos- 


‘sing and g'azing Jeather and ot'ier m terial. — 


J. F. Wiles. Lock or jam nats.—F. Jolly. 
Modes 
and means of advertising.—J. Reilly. Casings 
and seatings fur steam-boikrs for siving fuel, 
time, and Jabour, and for heating witer and 
generating steam.—R. B. Rodger. O:namenta- 
tion of ladies’ skirts or costumes.—S. Emsley 
and 8. Smith, Drying and stretching tibrous 
materials in bankes.—T. L. Phipps and W. 
Burman. Construction manufacture of 
clippers for «Jipping horses and other animals, 
and f.r other like purposes. —N. ‘Thompson. 
Stoppers for bo:ths, jars, and other boliew 
articles. —J. II. Johnson. Vessels for contain- 
ing poison and other noxious substances (com.) 
—J. H. Johnson. Life rafts and oth r like 
floiting structures (com.) — G. E. Camptell. 
Preserving meat, game, and } oultry.—J. S ake 
and U. W. Whiteheed. Coubing machines. — 
R. Stone. Gimp looms.—’. N. Wornum. 
Construciion of grand p‘anvfortes, 


Burdess. 
Method of hanging or fitting break-blocks to 
railway velicles, and operating such Lreak- 
blovks.—A. Fryer and J. Alliott. Method 
of and apparatus for draining dying, and con- 
centrating substances, and the methcd of and 
apparatus for preporing sub tances for such 
tieatment.—J.R. W. Luck. Construction and 
ventilation of water-proof girments.—W. E. 
Gedge. Permanent way of railways and tram- 
ways (com).—Y. 1. Feeny. Apparatus apylied 


to omnibuses, tramwey cars, snd oth«r vehicles 
to register the number Of passengers carried 
and.the fares paid during ewh jourrey.—W. 
Grimshaw. Machinery fur blocking hats.—L. 
Mills. Surfice condensers.—S. F. Viéville. 
Embroidering machines.—R. T. F. tevtt. 
Means of or apparatus f.r working heavy guns 
ard appliances connected the-ewith.—Ca_ turin 
W. M. G. Turquand. Apparatus to be usd 
for shearing theep.—W. R. Lake. Safety 
valves fur steam boilers (com.) (Complete 
specification.) 


On June 18th.—2235 to 2249.—C. M. Lloy!. 


Construction of app»ratus and wearing apparel 
for suving life frou drowning.—W. Michel- 
more and J. Read. Mitre-catting app»ratus. — 
J. Gumprecht. Advirtis'rg calendir.—A. 
Butterworth. Tap t> be u-ed in conjanction 
with “* beer engines’ for pumping liqu ds from 
barrele.—H. J. Westani G.C, J. de J. du Vullon. 
Skating rinks —J. Op;enbeimer. Apparatus 
for fixing telegraph p sts7.—J. D. Greene. 
Fire-arms.—J. N. Harmer. Manufacture of 
watchmsak-rs’ peg-wood and other similar 
articles, and tools or apparatus employed there- 
in.—C. D. Norton. ‘Lhe saving of gas, and 
fer econ’ mizing the vse of gas in railway trains, 
public buildings, or for other purp»ses.—N. A. 
Coste. Furnace grates (com.)—W. R. Lake. 
Device to be used for advertising purposes («om.) 
(Complete specification.)—J. G. McGillivray. 
Machinery for boring and cutting siwulta: c- 
ously.—J. Pickering. Cushioning the piston 
and slide valve of direct-acting steam-«ngines. 
—H.P. Garland. Swing machines for stitch- 
ing sacks, bigs, carpets, ani for other hks pur- 
poses. (Complete specification) —M. H. 
Brown. Life-raft, pontcon, and ]-fe-boat. 


On June 19th,—2250 to 2256.—W. Morgan- 


Brown. ‘Tramway ro\ling-stock (com.) (Com- 
p'ete specification.)—P. Pageol. Gus generator. 
—T. LB. Randall. Apparatus for pouiog or 
drawing oil or other 1 quids from casks, cans, 
bottles, or other vessels.—G. 
Targits for rifle practice (com.) — W. A. 
Brodribb. Apparatus for stopping or contro!l- 
ling ran-away horses, also applicable to other 
animals. —H. Tylor and W. R. Martin. Addi- 
tions to metallic bedsteads.—L. Webster. 
Machinery or eppsratus for fulliog, milling, 
felting, and cleansing purposes, 


On Jane 21st.—2257 to 2258.—C. F. II. Bol'é. 


Machinery for winding yarn or thread upon 
cards and other surfaces. A. Norfolk. Method 
of condensing steam.—FE. Tilp. MNeans ard 
apparatus for preventing cr reducing the la'eral 
vibrating motion of locomotives und other :0!l- 
ing stock of railways. Punshon  Construc- 
tion of breech-loading crdnance.—W. Morgar- 
Brown, Means of suepending and controlling 
the motion of berths, cabins, sofas, tables, and 
other like srticles in sbips or in travelling 
anges (com.)—K. T. Hugher. bors fur 
steam-‘oiler fires, and for other purposes (com.) 
J. Parrar. Fiyers employed in spivning, 
dvublins, end twisting m:chinery.—W. Gray. 
Clo! crushers.—-E. T. Darke, Indicators used 
for ns ertaining the power of steam engines.— 
F. Bolton. Weighing mavhiner.—J. H. Johr- 
son. Beverages (com.)—J. Fordred and J. 
A. Ciake. Preparation of food fur live stock. 


Qn June 22nd.—2269 to 2286.—E. C. Buon. 


Dor fasten'r and alarm and t.b!e bell com- 
bined.—JF. Ro Wright. Construction of 
generative gas furnsers.-—J. Imray. Manuf e- 
ture of sida (com.)—J. Archer aud F. Draper. 
Apparatus appliceble to bobbin, net, or twist 
Jace machine.--I. Livesey ant T. Berrs. 
Sifety disengaging motiom for mowing and 
reaping machinc.—D. Cargill. Extinguishing 
fire on board ssips.—W. Tice. Appari'us or 
appliances conne: ted with weaviog and spinning 
machinery.—S. Morton. Construciion of socket 
for securing hrendles to bades employed for 
brushing or cutting helges. — H. Jewitt. 
Numerical toy (con.)—G. W. Weatherhogg. 
Stvam-engines, aid appiratus connected there. 
with (pirtly com.) —G. A. Walker. Resp ng 
machines and apparatus c nnected theresit, 
for binding up the sheaves as they aré cut.—T, 
Whittaker and W. Construction of fire- 
lighters.—R. Robinson. Reaping wachinrs 
(cow.)—C. Brock. Production of mural fresco 
paintings, and the d:ccration of flit surfaces, 
also of busta, statuett s, and other pottery.—W. 
Clirk. Apparatus fur saving life at sea (com.) 
—J. Scoffern, M.b., and R, J. Ateherley, Ph. D. 
Manufacture of acetic acid.—R. S:evenson, 
Weaving and sbuiths. 
(Continued on page 141), 
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THE BRITISH ASSOCIATION, 1875. 


Arter being tossed about on the ocean it is pleasant to find 
oneself safely landed on ¢erra firma; and this must be pretty 
much the feeling of the British Association now meeting at 
Bristol under the presidency of Sir John Hawkshaw. For 
several years past we have had the presiding member of this 
great organisation entertaining us with grand speculations 
drawn by his own mental vision from the researches of 
himself and others. It is needless to say that these specula- 
tions were generally of a kind distasteful to men of religious 
feeling, and that after all they were not supported by proofs 
so unassailable as to command for them the position of 
absolute verities. 

The present president’s address is, in tone and character, 
well described by the immediate past president, Professor 
Tyndall, who introduced Sir John Hawkshaw to the chair by 
saying :— 

“In him you will have a wise and prudent head—a leader 
not likely to be caught up into atmospheric vortices of specula- 
tion. (Cheers.) He is not likely to quibble about things 
organic and inorganic, about mind or matters beyond the reach 
of mind, but he will be ever ready to maintain a refreshing con- 
tact with his mother earth. (Laughter.) Ihave long looked 
forward to the crowning act of his professional career—that of 
giving our perturbed spirits rest when we visit our fair sister 
France. (Cheers.) But pending that achievement, it will be 
pleasant to see him guide the ship of the association through 
calm waters rather than those tempestuous seas which those 
who preceded him felt it their duty to encounter rather than 
avoid. (Cheers.) To his strong hand I commit the helm of 
our noble bark, wishing him not only success but triumph in the 
task he has undertaken, and which I now call upon him to 
fulfil.”” (Loud cheers.) 


As might be expected, Sir John’s discourse had reference 
to engineering and practical science, its past history, present 
prospects, and future hopes. He briefly referred to the great 
works of ancient days, to the history of steam-power and steam 
navigation, and then proceeded as follows :— 

- As regards the dimensions of steam boats, we have at present 
somewhat overstepped the limits in the Great Eastern, but much 
still remains to be done in perfecting the form of vessels, 
whether propelled by steam or driven by the force of the wind, 
A distinguished member of this association, Mr. Froude, has 
now for some years devoted himself to investigations carried on 
with a view to ascertain the form of vessel which will offer the 
least resistance to the water through which it must pass. So 
many of us in these days are called upon to make journeys by 
sea as well as by land that we can well appreciate the value of 
Mr. Froude’s labours, so far as they tend to curtail the time 
which we must spend on our ocean journeys, and we should all 
feel grateful to him if from another branch of his investigations, 
which relates to the rolling of ships, it should result that the 
movement in passenger vessels could be reduced. A gallant 
attempt in this direction has lately been made by Mr. Bessemer 
—whether a successful one yet remains to be proved. In any 


event, he-and those who have acted with him deserve our praise | 


for an experiment which must add to our knowledge. It is a 
question of vital importance to the steam boat that the consump- 
tion of fuel should be reduced to the smallest possible amount, 
inasmuch as each ton of fuel excludes a ton of cargo. As im- 
provements in the form of the hull are effected, less power—that 
is, less fuel—will be required to propel the vessel through the 
water fora given distance. Great as have been the improve- 
ments effected in marine engines to this end, much still remains 
to be done. Wolt’s compound engine, so long overlooked, is, 
with some improvements, being at last applied. Where the con- 
sumption of fuel in such vessels as the Himalaya used to be 
from 5lb. to 6lb. of fuel per effective horse power it has been 
reduced, by working steam more expansively in vessels of a later 
date, to 2lb. Yet, comparing this with the total amount of 
energy of 2lb. of coal, it will be found that not a tenth part of 
the power is obtained which that amount of coal would theoreti- 
cally call into action. We live in an age when great discoveries 
are made, and when they are speedily taken advantage of if they 
are likely to be of service to mankind. In former times, man’s 
inventions were frequently in advance of the ages, and they 


were laid aside to wait a happier era. There were in those 
earlier days too few persons who cared to, or who could, avail 
themselves of the proffered boon, and there was no sufficient accu- 
mulation of wealth to justify its being appropriated to schemes 
which are always in their early stage more or less speculative. 
There is no more remarkable instance of the rapid utilisation of 
what was in the first instance regarded by most men as a mere 
scientific idea than the adoption and extension of the electric 
telegraph. Those who read Odlier’s letter written in 1773, in 
which he made known his idea of a telegraph which would 
enable the inhabitants of Europe to converse with the Emperor 
of Mogul, little thought that in less than a century a conversa- 
tion between persons at points so fur distant would be possible. 
Still less did those who saw in the following year messages sent 
from one room to another by Lesage in the presence of Friedrich 
ot Prussia realise that they had before them the germ of one of 
the most extraordinary inventions among the many that will 
render this century famous. The first useful telegraph was 
constructed upon the Blackwall Railway in 1838, Messrs. 
Wheatstone’s and Cooke’s instruments being employed. From 
that time to this the progress of the electric telegraph has 
been so rapid that at the present time, including land 
lines and submarine cables, there are in use in different 
parts of the world not less than 400,000 miles of telegraph. 
Among the numerous inventions of late years, the automatic 
telegraphs of Mr. Alexander Bain, of Dr. Werner Siemens, and 
of Sir Charles Wheatstone, are especially worthy of notice. Mr. 
Bain’s machine is chiefly used in the United States, that of 
Dr. Werner Siemens in Germany. In this country the ma- 
chine invented by Sir Charles Wheatstone, to whom telegraphy 
owes so much, is chiefly employed. By this machine, after 
the message has been punched out in a paper ribbon by one 
machine on a system analogous to the dot and dash of Morse, 
the sequence of the currents requisite to transmit the message 
along the wire is autematically determined ina second machine 
by this perforated ribbon. This second operation is analogous 
to that by which in Jacquard’s loom the motions of the threads 
requisite to produce the pattern is determined by perforated 
cards. By Wheatstone’s machine errors inseparable from manual 
labour are avoided; and what is of even more importance in a 
commercial point of view, the time during which the wire is 
occupied in the transmission of a message is considerably 
diminished. By the application of these automatic systems to 
telegraphy the speed of transmission has been wonderfully 
accelerated, being equal to 200 words a minute; that is, faster 
than a shorthand writer ‘can transcribe, and, in fact, words can 
now be passed along the wires of land lines with a velocity 
greater than can be dealt with by the human agency at either 
end. Owing partly to the retarding effects of induction, and 
other causes, the speed of transmission by long submarine cables 
is much smaller. With thecable of 1858 only 24 words per 
minute were got through. The average with the Atlantic 
cable, Dr. C. W. Siemens informs me, is now 17 words, but 24 
words per minutecan be read. One ofthe most striking pheno- 
mena in telegraphy is that known as the duplex system, which 
enables messages to be sent from each end of the same wire at 
the same time. This simultaneous transmission from both 
ends of a wire was proposed in the early days of tele- 
graphy, but, owing to imperfect insulation, was not then found 
to be practicable; but since then telegraphic wireshave been ~ 
better insulated, and the system is now becoming of great utility, 
as it nearly doubles the capacity for work of every wire. And 
yet within how short a period of time has all the wonderful 
progress in telegraphy been achieved. How incredulous the 
world a few years ago would have been if then told of the 
marvels which in so short a space of time were to be accomplish- 
ed by its agency. Iam acquainted with some who when the 
first Transatlantic cable was proposed, contributed towards that 
undertaking with the consciousness that it was only an expe- 
riment, and that subscribing to it was much the same thing as 
throwing their money into the sca. Much of this cable was 
lost in the first attempt to lay it; but its promoters, nothing 
daunted, made 900 miles more cable, and finally laid it success- 
fully in the following year, 18058. The telegraphic system of 
the world comprises almost a complete girdle round the earth; 
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and it is probable that the missing link 
will be supplied by a cable between San 
Francisco, in California, and Yokohama, 
in Japan. ILfow resolute and courageous 
those who engaged in submarine tclegraphy 
have been will appear from the fact that, 
though we have now 50,000 miles of cable 
in use, to get at this result, nearly 70,090 
miles were constructed and laid. Failure, 
in the opinion of Dr. C. W. f&iemens 
(to whom I am much indebted for informa- 
tion on this subject), was partly due to the 
late introduction of testing a cable under 
water before it is Jaid, and to the use of 
too light iron sheathing. .Of railways the 
progress has been enormous; but I do 
not know that in a scientific point of view 
a railway is so marvellous in its character 
as the electric telegraph. The results, 
however, of the construction and use of 
railways are more extensive and wide- 
spread, and t-eir utility and convenience 
brought home to a large portion of man- 
kind. 

Sir John then entered into the history of 
the railway system, and fully considered 
the question of placing railways in the 
hands of the Government, as to which he 
remarks :— 

One thing they could, and perhaps 
would do. In cases where the traffic is 
varied, and could more safely be con- 
ducted with the aid of relief lines, which 
hold out no sufficient inducement tc the 
companies to make, the government, being 
content with a lower rate of interest, might 
undertake to make them, though then 
comes the question whcther, when the 
whole of this vast machine came to depend 
for supplies on annual votes of Parliament, 
money would be forthcoming in greater 
abundance than it is under the present sys- 
tem. But the consideration of this subject 
ir.volves other and more difficult questions. 
Where are the labours of Government to 
stop? The cares of State which cannot be 
avoided are already heavy, and will grow 
heavier every year. Dockyard establish- 
ments are trifling to what the railway 
establishments, which already employ 
250,000 men, would be. The assumption 
of all the railways would bring Govern- 
ment into conflict with every passenger, 
every trader, every merchant, and every 
manufacturer. With the railway com- 
panies there would be no difficulty; they 
would sell their undertakings to anyone 
provided the price wasample. Looking at 
the vast growth of railway traffic, one 
measure occurs to me as conducive to the 
safety of railway passengers, and likely to 
be demanded some day: it is to construct 
between important places railways which 
should carry passengers only or coals only, 
or to be set apart for some special separation 
of traffic; though there will be some difti- 
culty in accomplishing this. Landowners 
through whose properties such lines would 
pass would probably wish to use such lines 
for gencral purposes. Nevertheless it may 
have to betried some day. It would be in- 
structive, were it practicable, to compare the 
relative proportion of accidents by railway 
and by the old stage coaches; but no records 
that I am aware of exist of the latter that 
would enable such a comparison to be made. 
It is practicable to make some sort of com- 
parison between the accidents in the earlier 
days of our own railways and the accidents 
occurring ata later date. The Board of 
Trade have unfortunately abandoned the 
custom, which they have adopted from 
1852 to 1859, of returning the passenger 


mileage, which is given in the German 
returns, and is the proper basis upon which 
to found the proportion of accidents, and 
not on the nuniber of passengers without 
any regud to distance travelled, which has 
altered very rauch, the average Journey per 
passenger being nearly half in 1873 what 
it Was in 18146. It would be erroneous to 
compare the proportions of accidents to 
passengers carricd in various years, even if 
the correct nuuber of passengers travelling 
were given. Buta figure is always omitted 
from the Board of Trade return, which 
makes the propoition of accidents to 
passengers appear Jarger than it is; this is 
the numbcr of journeys performed by 
season tickct holders. Some estimate could 
be made of the journeys of season tickct 
holders by dividing the receipts by an esti- 
mated average fare, or the companies could 
make an approximate estimate, and the 
passenger mileage could be readily obtaincd 
by the railway companies from the tickets. 
These additions would greatly add to the 
value of the railway returns as statisticnl 
documents, and render the deductions made 
from them correct. Though it has been 
a work of labour, I have endeavoured to 
supply these deficiencies, and I believe the 
results arrived at may be taken as fairly 
accurate. From the figures so arrived at, 
it appears the passenger mileage has 
doubled between 1861 and 1873; and at 
the rate of increase between 1870 and 
1873 it would become double what it 
was in 1873 in twelve years from that 
time, namely, in 1885. The number of 
passengers has doubled between 1864 and 
1873, and at the rate of increase between 
1870 and 1873 it would become double 
what it was in 1873 in 11} years, or in 
1885. It must, however, be remembered 
that the rate of increase since 1870, though 
very regular for 1871, 1872, and 1873, is 
greater than in previous years, being pro- 
bably due to the rise of wages and the 
great development of third-class traffic, 
and it would not be safe tv assume this 
rate of increase will continue. Supposing 
no improvement had been effected in the 
working of railway traffic, by the inter- 
locking of points, the block system, &c., 
the increase of accidents should have borne 
some proportion to the passenger mileage, 
multiplied by the proportion between the 
train mileage and the length of line open, 
as the number of trains passing over the 
same line of rails would tend to multiply 
accidents in an increasing proportion, 
especially where the trains run at different 
speeds, The number of accidents varies 
considerably from year to year, but taking 
two averages of ten years each, it appears 
that the proportion of deaths of passengers 
from causes beyond their control to 
passenger miles travelled in the ten years 
ending December 31, 1873, was only two- 


thirds of the same proportion in the 


years enaing December 31, 1861; the pro- 
portion of all accidents to passengers from 
causes beyond their own control was one- 
nincth more in the last ten years than in 
the earlier, whereas the frequency of trains 
had increased on the average one-fourth. 
The limit, however, of considerable im- 
provements in signalling, increased brake 
power, &c., will probably be resched 
before long, and the increase of accidents 
will depend on the increase of traffic, 
together with the increased frequency of 
trains. The large growth of railway 
traffic, which we may assume will double 
in twenty years, will evidently greatly tax 


the resources of the railway companies ; 
and unless the present companies increase 
the number cf the lines of way, as some 
have commenced to do, or new railways 
are made, the system of expeditious and 
eafe railway travelling will be imperilled. 
Up to the present time, however, the im- 
provements in regulating the traffic appear 
to have kept pace with the increase of 
traffic and of speed, as the slight increase 
in the proportion of railway accidents to 
passenger milcs is probably chiefly due to 
a larger number of trifling bruises being 
reported now than formerly. 

Economy of fuel was dealt with thus :— 

A pressing subject of the present time is 
the cconomy of fuel. Members of the 
British Asscciation have not neglected this 
momentons question. At the meeting held 
ut Newcastle-on-Tyne in 1863, Sir William 
Armstrong sounded an alarm as to the 
proximate exhaustion of our coal-fields. 
Mr. Bramwell, when presiding over the 
Mechanical Section at Brighton, drew 
attention to the waste of fuel. Dr. 
Siemens, in an able lecture he delivered by 
request of the association to the opera- 
tive classes at the meeting at Bradford, 
pointed out the waste of fuel in special 
branches of the iron trade, to which he has 
devoted so much attention. He showed 
on that occasion that, in the ordinary re- 
heating furnace, the coal consumed did 
not produce the twentieth part of ils 
theoretical effect, and in melting steel in 
pots in the ordinary way not more than 
one-seventieth part; in melting one ton of 
stecl in pots about 24 tons of coke being 
consumed. Dr. Siemens further stated 
that, in his regenerative gas furnace, one 
ton of steel was melted with 12cwt. 
of small coal. Mr. Lowthian Bell, who 
combines chemical knowledge with the 
practicul experience of an ironmaster, in - 
his presidential address tothe members of 
the Iron and Stecl Institute in 1873, 
stated that, with the perfect mode of 
withdrawing and utilizing the gases and 
the improvement in the furnaces adopted 
in the Cleveland district, the present 
make of pig iron in Cleveland is produced 
with 34 million tons of coal less than would 
have Leen needed 15 years ago; this being 
equivalent to a saving of 45 per cent. of 
the quantity formerly used. He shows by 
figures, with which he has favoured me, 
that the calorific power of waste gases from 
the furnaces is sufficient for raising all the 
steam ard heating all the eir the furnaces 
require. It has already been stated that 
by working steam more expansively, either 
in double or single engines, the consump- 
tion of fuel in improved modern engines, 
compared with the older forms, may be re- 
duced to one-third. Mr. Lowthian Bell’s 
figures go to show that in the interior of 
the b!ast furnace, as improved in Cleve- 
land, there is not much more to be done 
in reducing the consumption of fuel; but 
muck has already been done, and could the 
reductions now attainable, and all the in- 
formation already acquired, be universally 
applied, the saving in fuel would be enor- 
mous. How many open bDlast-fuinaces 
still belch forth flame, and gas, and smoke 
as uselessly, and with nearly as much 
mischief to the surrounding neighbourhood, 
as the fires of Etna or Vesuvius? How 
many of the older ond more extravagant 
forms of steain engines still exist? What 
is to be done with the intractable housc- 
holder, with the domestic hearth, where, 
without going to German stoves, tut by 
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Using Galton’s grates and other improve- 
ments, everything necessary both for com- 
fort and convenience conld be as well 
attained with a much smaller consump- 
tion of coal? If I have pointed out 
that we do not avail ourselves of 
more than a fractional part of the 
useful cffects of fuel, it is not that I ex- 
pect we shall all at once mend our ways in 
this respect. Many cases of waste arise 
from the existence of old and obselete 
machines, of bad forms of furnaces, of 
wasteful grates, existing in most dwelling- 
houses; and these are not to be remedied 
at onee, for not every one can afford, how- 
ever desirable it might be, to cast away 
the old and adopt the new. In lovking 
uneasily at the future supply and cost of 
fucl, it is, however, something to know 
what may be done even with the applica- 
tion of our present knowledge; and could 
we apply it universally to-day, all that is 
necessary for trade and comfort could 
probably be as well provided fur by one- 
half the present consumption of fuel; and 
it behoves those who are beginning to 
build new mills, new furnaces, new steam- 
boats, or new houses, to act as though the 
price of coal which obtained two years 
ago had been the normal and not the ab- 
normal price. 

From economy of fucl the President 
passed to guns and engineering in regard 
to warfare :— 

There was in early yearsa battle of the 
gauges, and there is now a contest about 
guns; but your time will not permit me 
to say much on their manufacture. Here 
again the progress made in a few years has 
been enormous; and in contributing to it 
two men, Sir William Armstrong and Sir 
Joseph Whitworth, both civil engincers in 
this country, at all events, deservedly stand 
foremost. ‘The iron coil construction of 
Sir William Armstrong has alrealy fro- 
duced remarkable and satisfactory results, 
In discussing further possible improve- 
ments, the question is embarrassed by at- 
tempting to draw sharp lines between 
what is called steel and ivon. There is 
nothing that I can see to limit the size of 
gins, except the tenacity and endurance 
of the metal, whatever we may choose to 
eall it, of which they are to be made. 
Sir Joseph Whitworth, who has already 
done more than any other man in his de- 
partment to secure good workmanship, and 
whose ideal of perfection is ever expand. 
ing, has long been secking, and not without 
success, by enormous compression, to in- 
crease those qualities in what he calls 
homogeneous metal. Make the metal good 
enough, and call it iron if you will, and 
the size of a gun may be anything; the 
mere construction and handling of a gun 
of 100 tons, or of far greater weight, with 
suitable mechanical appliances, preseuts no 
difficulty. Relying on the qualities of his 
compressed metal, Sir Joseph is now seck- 
ing by a singular experiment to limit the 
travel of the recoil, as far as practicable, 
to the elasticity of the metal. By attach- 
ing the muzzle of the gun to an outer 
casing, through which the force of the 
recoil is carried back to the trunnions, he 
proposes to avail himself of this elasticity 
to the extent of one and a-half times the 
length of the gun; whether its elasticity 
aiune in so short a space will suffice with- 
out other aid is, perhaps, doubtful; but 
other aid may be applied, and the experi- 
ment, whether successful or not, will be 
interesting. 


| perhaps, yet awhile. 


Sir John concluded his address in the 
following impressive terms :-— 

‘* Whence and whither,”’ is an aphorism 
which leals us away from present and 
plainer objects to those which are more 
distant and obscure; whether we look back- 
wards or forwards, our vision is speedily 
arrested by an impenctrable veil. On the 
sulijects 1 have chosen you will probably 
think I have travelled backwards far 
enough. I have dealt to some extent with 
the present. The retrospect, however, 
may be useful to show what great works 
were done in former ages. Some things 
have been better done than in those earlier 
times, but not all. In what we choose to 
call the ideal we do not surpass the 
ancients, Poets, and painters, and sculp- 


tors were as great in former times a3 now; 


so probably, were the mathematicians. In 
whut depends on the accumulation of ex- 
perience we ought to excel our forerunners. 
Engincering depends largely on experience; 
nevertheless, in future times, whenever 
difficulties shall arise, or works have to be 
accomplished for which there is no prece- 
dent, he who has to perform the duty may 
step forth from any of the walks of life, as 
engineers have not unfrequently hitherto 
done. The marvellous progress of the last 
two generations should make every one 
cautious of predicting the future. Of 
engineering works, however, it may be said 
that their practicability or impracticability 
is often determined by other clements than 
the inherent difficulty in the works them- 
selves. Greatcr works than any yet 
achieved remain to be accomplished—not, 
Society may not yet 
require them; the world could not at pre- 
scent ufford to pay for them. The pregress 
of engineering works, if we consider it, and 
the expenditure upon them, has already in 
our time been prodigious. One hundred 
and sixty thousund miles of railway alone, 
put into figures at £20,009 a mile, 
amounts to £3,200,000 sterling; and 
400,000 miles of telegranh at £100 a 
mile, and 100 millions more for sea canals, 
docks, harbours, water and sanitary works 
constructed in the same period, and we get 
the cnormous sum of £3,340,(00 sterling 
expended in one generation and a halfon 
what may undoubtedly be called utful 
works. wealth of nations may be in- 
paired by expenditure on luxuries and war; 
it cannot be diniinished by expenditure on 
works like these. <As tothe future, we 
know we cannot create a foree ; we can, and 
no doubt shall, greatly improve the appli- 
cation of those with wiich we are 
acquainted. What are called inventions 
can do no more than this, yet how much 
every day is being done by new machines 
and instruments. ‘The telescope extended 
our vision to distant werlds. The spectros- 
cope has far outstripped that instrument, 
by extending our powers of analysis to 
regicns as remote. Postal deliveries were 
and are great and able organisations, but 
what are they to the telegraph? Need we 
try to extend our vision into futumnty 
further ? Our present knowledge, com- 
pared to what is unknown even in physics, 
is infinitesimal. We may never discover 
new force—yct who can tell? 

It is scarcely necessary to say that the 
President’s address was received with much 
applause. 

The sections have been arr-nged as fol- 
lows :—- 

A.—Maruematicat & PnystcaL Scrence. 
—President, Professor Balfour Stewart, 


M.A., LL.D., F.R.S.; Vice Presidents, 
Rev. J. W. Caldicott, D.D., Professor H. 
J.S. Smith, M.A, F.R.S., F.C.S.; Secre- 
taries, Professor W. F. Barrett, F.R.S.E., 
F.C.8.; J. W. L. Glaisher, 
M.A., F.R.S., F.R.A.S.; C. T. Hudson, 
M.A., LL.D ; G. F. Rodwell, F.R.A.S., 
F.C.S. 

3.—Cuemicat Scrence.—President, A. 
G. Vernon Harcourt, M.A., F.R.S., F.C.S. ; 
Vice President, Dr. Debus, F.R.S., F.C.S., 
Secretaries. Dr. H. E. Armstrong, F.C.S., 
W. Chandler Roberts, F.R.S.; W. A. 
Tilden, D.Sc., F.C.S. 

C.—Gro.ocy.—President, Dr. T. Wright, 
I.R.S.E., F.G.8.; Vice Presidents, R. 
Etheridge, F.R.S.L. and E, F.G.S., Sir 
W. V. Guise, Bart., F.G.S., F.L.S.; See- 
retaries, L. C. Miall, F.G.S.,E. B. Tawney, 
F.G.8., W. Topley, F.G.S. 

I’. L. Sclater, 
M.A., Ph. D., F.R.S.; Vice Presidents, 
Professor Cleland, M.D., F.R.S., Professor 
Rolieston, M.A., M.D., F.R.S., F.L.S.; 
Secretaries, E. 2. Alston, Professor W. R. 
M‘Nab, M.D., F. W. Iiudler, F.G.S., Dr. 
P. H. Pye-Smith, Dr. W. Spencer, F.L.S. 

Department oF Zootocy Botany.— 
P. L. Sclater, M.A., Ph.D., F.R.S., F.L.S. 
(president) will preside ; Secretaries, E. R. 
Alston, Professor W. R. M‘Nab, M.D. 

_DeraxtMentor AND PuysioLocy. 
—Professor Cleland, M.D., F.R.S. (Vice 
President), will preside ; Secretaries, Dr. 
P. H. Pye-Smith, Dr. W. Spencer, F.L.S. 

DerartMeNt oF ANTHROPOLOGY.—Pro- 
fessor Rolleston, M.A., M.D., F.R.S., 
F.L.S. (Vice President), will preside ; 
Secretary, F. W° Rudler, F.G.S. 

—- Grocrapuy. — Presidents, Major 
General Strachey, R.E., C.8.1., F.R.S., 
I’. R.G.S., F.L.8., F.G.8.; Vice-President, 
Sir J. F. Davis, Bart., K.C.B., F.R.S., 
F.R.G.S.; Seecreturics, H. W. Bates, 
F.L.8., Assist. Sec. R.G.S.; E. C. Rye, 
F.Z.S., Librarian R.G F. F. 'Tuckett. 

F.—Economic Scrence AND Stattstics.— 
President, James Heywood, F.R.S., Pres. 
S.S.; Vice-Presidents, Dr. Beddoe, F.R.S., 
Rev. J. Percival, M.A., LL.D.; Secre- 
tarics, E.P: Fellows, F.S.A., F.S.S., 
T. G. P. Hallett, M.A., E.M. Macrory, 
M.A. 

Sciexce.—President, 
William Froude, C.E., F.R.S.; Vice Pre- 
sidents, F. J. Bramwell, C.E., F.R.S., 
C. W. Merrifield, F.R.S., C. W. Siemens, 
D.C.L., F.R.S., F.C.8., M.1.C.E.; Seere- 
taries, W. R. Browne, M.A, HH. M. 
Brunel, J. G. Gamble, B.A., J. N. Shool- 
bred, C.E., F.G.S. 

Besides these meetings, most of which 
it is anticipated, will this year present 
points of unusual interest, there are to be 
discourses by Dr. Spotiiswoode on the 
* Colours of Polarised Light,” and by Mr. 
Bramwell, on ‘* Reilway Safety Anppli- 
ances,” a lecture to the working classes by 
Dr. W. B. Carpenter, on “A Piece of 
Limestone ;”’ and a sovréeand complimentary 
coneert by the gentlemen of the Orpheus 
Glee Club. 

The excursions are numerous and attrac- 
tive; but the arrangemcnts at present some- 
what incomp!cte. 

(irocrarpuy.—In this section the presi- 
dent, General Strachey, R.E., F.R.S., 
delivered an address which attracted a gcod 
deul of attention. He remarked that the 
course of the ‘Challenger and the Arctic 
Expedition were proofs that expeditions 
were now directed towards general scientific 
rescarch, rather than topographical dis- 
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covery. This was due to the fact that 
but a small portion of the earth’s eurface 
remained unexplored. The tendency now 
was to make expeditions more scientific 
than formerly, and the general progress of 
science would make this principle still 
more important. He should not deal 
with the origin of matter, because in their 
present state of knowledge such subjects 
were not legitimate fields for physical 
science. The law of evolution applied to 
geography led up to the conclusion that the 
existing outlines of the sea and land had 
been caused by the modification of pre- 
existing oceans and continents brought 
about by influences still in operation; and 
that the distribution of life on the surface of 
the earth as they now found it was the 
result of successive changes by the necessary 
action of the matter out of which it had been 
formed. No matter how far they pushed 
back their enquiries they seemed to be un- 
able to reach un epoch in which were to be 
found indications of the source of life. The 
substances of which the earth was now 
composed were the same as those of which 
it was always composed. It was now es- 
tablished that man existed on the earth at 
a time long anterior to the period of which 
they had any records in history or other- 
wise. The ancient monuments of Egypt 
took them back 7,000 years, and showed 
that the adjacent countries were as far ad- 
vanced in civilisation as they were 1,500 
years ago. As far as they could see back 
man stood in the front of the animal king- 
dom, occupying a pre-eminence then as he 
did now. By each advance of civilisation 
power was acquired, and man by stages ad- 
vanced to the position in which he now 
stood. In his struggles, however, to ad- 
vance man differed in scarcely a single par- 
ticular from all the other creatures at his 
feet. All were bound up by a common law, 
each depending on the other, and all borne 
torward by the earth, which was continually 
subject to the laws of change. 

Professor Rawlinson moved a vote of 
thanks to the President for his address, 
which he said would furnish them with 
materials for reflection during the ensuing 
year. 

Mr, Bates, one of the secretaries, read a 
report on the Palestine Exploration Fund, 
to which the association last year had 
voted £100, It had been decided to with- 
draw Lieutenant Conder and his party in 
consequence of the attack which had been 
made upon them and the prevalence of the 
cholera, | 

Canon Tristram said that, although the 
attack on Lieutenant Conder’s party was a 
very sad end to an important work, it 


-would be useful to Lieutenant Conder, and 


enable him to recruit his health, he 
having, in his zeal, refused to come away 
when the state of his health imperatively 
demanded it. It must not be thought that 
the country was unsafe, as the attack had 
really arisen from an isolated fanatical 
outbreak, 

The report was adopted. 

Economic Science anp Sraristics,—This 
section. was composed more than three- 
parts of ladies, amongst whom were Miss 
Becker, Mrs, Bohn, Miss Bryant, Miss 
Chambers, Mrs, Crawshay, Miss Carpenter, 
sin Gray, Mrs, E, M, King, Miss Orpen, 

Mr, James Heywood, M.A., F.RS., 
F.G.S., delivered the opening address. 

Sir Willoughby Jones moved a vote of 
thanks to the chairman, and Dr. Farr 


' seconded the motion, which was carried by 


acclamation. 

Mr. W. Stanley Jevons, Professor of 
Political Economy of Owen’s College, 
Manchester, then read a paper on “‘ The 
Progress of the Coal Question.” This 
subject was of special importance just 
now, as the result of the boring in the 
weald of Sussex had shown that there was 
no hope of getting coal at any moderate 
depth in that part of the country. In 
1873 the total produce was estimated at 
127,000,000 tons. They would all remem- 
ber the alarm created by the statement of 
Sir W. Armstrong in 1863, at the meeting 
of this association, that taking the annual 
increase at 22 million tons per annum, and 
assuming that that rate of increase would 
continue, the coal supply of Britain would 
last only 212 years. He ~ (Professor 
Jevons) had investigated the statistics of 
the subject in order to see if Sir William’s 
rate of increase had been realised. Sup- 
posing that in 1861 the produce was 86 
millions, it would now be, with a rate of 
increase at 23 millions per annum, 100 
millions; but the fact was it amounted to 
127 millions, so that Sir W. Armstrong’s 
calculation was less than the truth by 18 
millions. The fact was that Sir William’s 
rule of calculation, that of arithmetical 
progression, was unsound, as if reckoned 
backwards, it would bring the coal supply 
to zero in the year 1830. The true rule 
was that of a goemetric increase of three 
and a half per cent., and that produced 
resulta still more alarming than those 
predicted by Sir William. The recent coal 
famine might be taken as the first fringe 
of the scarcity which must come sooner or 
later. That famine, he believed, arose 
chiefly from increased demand. No 
doubt the colliers took advantage of high 
prices to lesson the hours of labour; and 
the Mines Regulation Act of 1872 coming 
in opportunely into force also tended in 
that direction. There could, however, be 
no doubt that coal would never again be 
so cheap in this country as it was from 
1864 to 1871. Although up tothe present 
time the increase of consumption had been 
according to geometric progression, it was 
obvious that it could not always go on at 
that rate (cheers). The remainder of his 
paper was a defence of his own statements 
against the attacks which had been made 
upon them by Mr. Hunt and Mr. Hull. 

Sir James Alexander asked what was 
the opinion of Professor Jevons as to 
whether exportation of coal should be 
allowed. 

Mr. Sopwith suggested that although 
the extend of the coal fields might be 
correctly calculated, sufficient allowance 
was not made for the amount of mineral 
that was lost in the getting, and must 
remain for ever in the bowels of the earth. 
_ Mr. F. P. Fellows said that no doubt a 
time would come when we must cease to 
export, and when we should be obliged to 
import coal. It was a most important 
question ; for the monent we had to im- 
port coal our manufactures would ‘decrease 
and our national prosperity vanish. The 
rise in price in 1872 and 1873 had had at 
least one good effect. It had led to greater 


economy, and the coal now produced did | 
very much more work than it did before. 


With the view of fostering and compelling 
economy he advocated the proposal made 
by Sir Rowland Hill at the Statistical 
Society, namely, to tax coal. That pro- 
posal, it must be remembered, included 


also the idea of taking off an equivalent 
amount of taxation from other articles of 
daily consumption. 

Mr. Bennock said the waste of coal 
going on all around them was a disgrace 
to the genius of the country and the 
scientific knowledge of the age. Every- 
thing should be done to economise fuel, but 
when the need came something else besides 
coal would be found to give to man heat, 
light, and power. The forests of Sussex 
were consumed in smelting the iron found 
in that locality, and when they were all 
gone coal was discovered, and Sussex 
smelting ceased for ever. 

Dr. Farr said the plain faet was that our 
consumption of coal doubled every 20 
years. If he had been at the Statistical 
Society he should have supported Sir R. 
Hill’s proposition, although it was un- 
popular with all who used coal. 

Professor Tennant said that the reports 
furnished by her Majesty’s inspectors of 
mines put the amount of produce in 1873 
at 121,680,130 tons, and not 127 millions, 
as stated by Professor Jevons. . 

Mr. Leone Levi did not think it would 
be possible, and it certainly would not be 
advisable, to stop the exportation of coal. 
A large portion of that export went to our 
colonies to be used very often by our own 
steamers in all parts of the world. 

Mr. E. M. King asked whether Professor 
Jevons had made any calculation as to the 
proportion consumed in manufactures and in 
nousehold purposes, and whether the latter 
was not so small in comparison as to 
make household economy a matter of little 
moment. 

Professor Jevons had no exact figures, 
but it had been calculated that house con- 
sumption was one ton per head per annum 
of the whole population—that was from 
30 to 40 millions of tons, or a fourth of 
the whole consumption. No doubt some- 
thing might be saved in household fuel, 
but the amount would be too small to 
make any impression on such a vast total. 
With regard to the export of coal, it only 
amounted to 12 or 14 millions of tons per 
annum—an amount really not worth talking 
about. He had always been opposed toa 
tax on coal; but having read Sir Rowland 
Hill’s reasons for it he thought it was 
a question which required careful and 
deliberate study before it was rejected. 

The discussion then terminated. 


THE SOCIAL SCIENCE CONGRESS. 
WE direct attention to the Fourth Exhibi- 
tion of Sanitary, Educational, and Domes- 
tio Appliances in connection with the Con- 

ress of the National Association for the 
cee: of Social Science, which will take 
place from the 6th of October to the 16th, 
in the Corn Exchange, adjoining the dome 
of the Pavilion, Brighton. 

The object of the exhibition, as hereto- 
fore, is to bring under the notice of the 
public generally, and particularly those who 
are interested in social, sanitary, educa- 
tional, and economical questions, the latest 
scientific appliances for improving the 
public health, promoting education, and 
alvancing social economy. ‘These will be 
classified under the following heads, viz. :— 
1. Warming, Ventilation, and Lighting. 
2. Domestic Appliances and Economic Ap- 
paratus. 3. Sanitary Architecture and 
Appliances. 4. Sanitary Engineering and 
Methods of Disinfecting. 5. Food and 
Clothing. 6. School Furniture and Educa- 
tional Apparatus. 

Mr. James Robinson is secretary to the 
committee, which has its Jocale at 1, Adam- 
street, Adelphi, London. | 


| 
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THE ESTABLISHMENT OF THE 
BRITISH MUSEUM. 

WE extract the following from the Atheneum, 
as we think an account of this great national 
institution, which is of so much importance 
to scientific as well as general literature, is 
well worthy of attention :— 

A document has lately appeared, entitled 
‘* List of the Trustees,” &c., of the British 
Museum, and giving details of the official 
standing, salary, and date of appointment 
of each person belonging to the staff of the 
great reservoir of learning in Bloomsbury. 
It is an extremely curious publication, and 
even superficial study reveals one of the 
sources of that bitterness and profound dis- 
content which makes the Museum a sort of 
cage, containing what is by no means a 
‘‘ happy family.” The staff is much more 
numerous than folks suppose, for its muster- 
roll is equal to that of an English cavalry 
regiment, say a little over three hundred 
men. The office of the principal l:brarian 
and secretary comprises that distinguished 
gentleman,—for Mr. Winter Jones is both in 
one,—with £1,200 a year salary, an assistant 
secretary, and an accountant. With these 
officials are four senior assistants, five junior 
assistants and an attendant. One of the 
senior assistants gets £80 a year additional 
to his proper £400 for acting as private 
secretary to Mr. Winter Jones, who also has 
an assistant secretary besides, at £500 per 
annum. The salaries of the officers in this 
department range from the above to the 
£100 per annum of Mr. C. E. Fagan. The 
department of Printed Books, lately headed 
by Mr. Rye (appointed June, 1838), at £600 
a year, comprises Messrs. Bullen, Porter, 
and Roy (January, March, April, 
41), at £450 each. Also cight senior assist- 
ants, Upper Section, comprising Messrs. 
Garnett (’51), R. Martineau (’57), Dr. Haas 
(66); senior assistants, Lower Section, 
twenty in all, with salaries ranging from 
£340 to £200, and appointments dating 
from 1835 to 1873. The positions of Mr. 
Bullen and Mr. Garnett have been ‘lately 
altered by the retirement of Mr. Rye. There 
appears to be no connexion between the 
amounts of. the salaries and the dates of the 
appointments in the British Museum. Ac- 
cording to this ‘‘ list,’”” Mr. Louis Alexander 
Fagan, recently chosen to act as Assistant 
Keeper in the Print Room, dates from Sep- 
tember, 1869; in January, 1870, he becawe 
Senior Assistant, Lower Section ; as such 
he now receives £215 per annum; in Feb- 
ruary last an extra £100 is bestowed, thus 
making his income £315., while Mr. George 
Smith, of ‘‘ Nineveh,” gets £215 on an ap- 
pointment officially equal to, and cae 
coeval to, that of Mr. Fagan. Mr. Major, 
the able keeper of maps, who entered the 
Museum in 1844, had, when the Report ap- 
peared, only £500 a year; Mr. H. Wood- 
ward, £4100 ; Mr. R. Martineau, although he 
has been nearly twenty years in the public 
service, £380; Mr. Maskelyne, keeper of 
Minerals (1857), has £560; Mr. Carruthers 
(1859), the same; Dr. Birch (1836), the 
same; Mr. C. T. Newton (1861), £600; Mr. 
B. V. Head, assistant keeper of coins, (1864), 
£450; Mr. Reid, keeper of prints, (1866), 
£500, and, stranger than all, Mr. Fagan’s 
appointment of 1869 is two years younger 
than that of his colleague in the same de- 
partment, Mr. IF. M. Donoghue, who has 
only £170 a year, or not much more than 
half the pay of his junior in office, who has 
been put over his head. : 

There are fifteen junior assistants, thirty 
first-class . attendants, and twenty-four 
second-class attendants in the department of 
Printed Books, at, as to the first category, 
salaries ranging from £180 to £100, and 
services dating from 1849 to 1873; of the 
second category, the salaries range from 
£120 to £115; the third category comprises 
men paid from £100 to £60 a year, and 
services dating from 1860 to 1874. The 
Map department consists of a keeper, two 
assistants, and three attendants. The de- 


partment of MSS. is managed by a keeper 
proper, Mr. Bond (1838); the keeper of 
Oriental MSS., Mr. Rieu (1847) ; an assistant 
keeper, and three senior assistants, Up 
Section, including Mr. Ward (1849) at 
£400: thus, after twenty-six years’ service, 
he obtains £75 per annum more than Mr. 
L. A. Fagan, of one-fifth of that period. 
Also senior assistants, Lower Section, in- 
cluding Mr. R. Sims at £225 (1841), a junior 
assistaut, five first-class attendants, and 
seven of the second-class. The reading- 
room service is performed by five first-class 
and nine second-class attendants. 

The departments of Natural History are 
managed by Prof. Owen, superintendent, 
£800 (1856); Mr. O’Shaughnessy, £245 
(1861); Dr. Giinther, keeper of Zoological 
department, £600 (1862); an assistant 
keeper, £450; three senior and two junior 
assistants, five first-class and six second- 
class attendants. The Geological depart- 
ment has a keeper, £600 (1843); a senior 
assistant, £400 (1858); a junior assistant, 
£120 (1872); three first and three second- 
class attendants. The Mineralogical de- 
partment has a keeper, £500 (1857); a 
senior and a junior assistant,—the latter 
entered the Museum in 1858, and receives 
£180, after eighteen years’ service—here isa 
lucky ‘‘ officer”? !—two second-class atten- 
dants. The Botanical department has a 
keeper at £500 (1859), two senior assistants, 
one first-class and two second-class atten- 
dants. 

The department of Oriental Antiquities is 
led by Dr. Birch, with Mr. G. Smith as his 
assistant. The department of Greek and 
Roman antiquities is similarly furnished 
with Mr. C. T. Newton and Mr. A. S. 
Murray. The department of Coins has a 
keeper, an assistant keeper, and four assis- 
tants, including Mr. Ffister, who entered 
the service a quarter of a century since, and 
has attained to £400 a year. The depart- 
ment of British Antiquities has a keeper, 
Mr. A. W. Franks, £600 (1851), and one 
junior assistant. The four departments of 
Antiquities divide the services of eight first- 
class and twenty second-class attendants. 

The department of Prints comprises a 
keeper, a senior assistant, Mr. L, A. Fagan, 
who is also acting assistant keeper, a junior 
assistant, one first-class and two second- 
class attendants. 

Besides these, the staff. of the ‘‘ House” 
consists of a messenger and an assistant 
messenger (these are probably the resplen- 
dent personages whom one endounters in 
the hall); two second-class attendants, a 
chief fireman, three firemen, a locksmith, a 
plumber, a glazier, seven gatekeepers and 
watchmen, three ladies’ attendants, who lie 

erdu somewhere, four housemaids, twenty 
five window cleaners, two news- 
paper boy sorters, (so called) yet surely the 
title is a strange one, as it infers that Mr. 
Winter Jones has a collection of a 
boys, the elements of which the said gentle- 
men are engaged in ‘ sorting.” 

The staff of the Museum concludes with a 
clerk of the works, a time-keeper, an in- 
spector of police, a sergeant and tvvelve 
constables, a superintendent of fire-engines, 
a superintendent of warming and ventila- 
tion, his assistant, foreman, and six stokers. 
All told, the staff consists of three hundred 
and twenty-six individuals. 


REGAN’S IMPROVED BOILER. 
THE first part of these improvements has 
reference to an improved arrangement of 
steam boilers, both for marine and land 
purposes. The first form is constructed of 
three cylinders, standing verticle, the one 
bemz placed within the other at suitable 
distances apart, 2nd constituting the water 
spaces; the same being constructed suffi- 
ciently large to enable a man to tix the tubes 
which pass into the centre cylinder, both 
ends of which are egg ended, the top having 
a manhole, the lower end next to furnace 


being connected to a wrought iron conical 
down pipe, which passes down the centre of 
the furnace grate. By means of a circular 
flange attached to this pipe, suitably con- 
structed, supports the famnaee at centre, 
either as fixed or for rotary motion. 

Attached to the end of the conical down 
pipe is a four way branch, which is con- 
nected to the outer water space, next to the 
large cylinder; by this means a free circula- 
tion of the water is effected. 

Immediately under the centre junction a 
blow-off pipe, with cock, is connected, con- 
sequently an effective and thorough cleans- 
ing of the water spaces is obtained. 

e centre egg ended cylinder is con- 
nected to the intermediate cylinder by 
means of tubes, placed at suitable distances 
apart, and at an incline sufficient to allow 
free circulation of the water to pass up- 
wards. The tubes are placed zigzag, one 
tier above the other, and continued to the 
top of the intermediate and centre cylinders. 

The chimney is connected to the inter- 
mediate cylinder, and passes upwards 
through the outer cylinder. The heat from 
the furnace passes upwards and around the 
tubes, impinging on the surface of each 
tube, as also on the surface of the boiler 
plates, in which the tubes are inserted, thus 
rapidly generating steam; and the heat 
passing upwards through a steam dome, 
superheats the steam. The furnace bars 
may be stationary or rotary. 

A second boiler is constructed of one large 
cylinder, in which the tubes and furnace are 
fixed. By means of this improvement, one 
tier of parallel tubes is placed immediately 
above the furnace in a zigzag position, 
thus: ,°,, slightly inclined for the better 
circulation of the water. 

I recommend my transverse jozzle grate 
bar furnace for this boiler, with smoke con- 
suming self-acting door. The travellin 
machine furnace can also be applied wit 
great advantage in this boiler. Super- 
heating tubing is fixed in the steam dome. 

My improved transverse joggle grate bar 
furnace is constructed of two side bearers 
— longitudinally at the sides of the 

urnaces for carrying the bars. The im- 
rovement in this furnace is that for each 
ar a semicircular seat is formed, properly 
spaced for each bar to drop into. The under 
part of the bar at both ends is circular. 
There is a rack which passes up the centre 
close under the bars, occasionally worked 
by a hand lever, applied to a bell crank ; 
motion is given to joggle the bars by this 
means. All the burned refuse is removed 
into the ash-pit; the space between the 
bars is kept clear, which is so necessary for 
the free admission of air through the 
burning fuel; considerable saving in fuel is 


| obtained, as also more steam generated. 


Another most important object is gained, 
viz., the duration of the bars under the 
action of the heat. The bridge is con- 
structed to carry one end of the side bearers 
and rack. The dead plate has brackets to 
support the ‘other end of side bearers and, 
rack; also the pedestals to carry the bell- 
crank. This dead plate is firmly bolted to 
the front of the furnace, which is fixed to 
the boiler. This simple arrangement 
carries all parts of the furnace without a 
bolt being required in the flue or furnace. 
Attached to the bridge is an air chamber, 
which is protected by a bridge plate; this 
plate forms part of top of the bridge for 
carrying the brick work. Air is admitted 
into this chamber by means of a valve and 
rod. The bars I recommend should be 
chilled bars, for durability against the 
heat. 

In furnaces for the manufacture of iron 
and other purposes similarly constructed to 
the front castings at end of furnace a long 

late of iron is fixed in slides, in which it 
is moved by means of a hand lever, 
operated on by the stoker when air is 


required to cause more perfect combustion 


in the furnace. In order to supply the air in 


| 
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a heated state, a chamber is provided 
between the plate and the brick work that 
forms the end of the furnace. The air is 
admitted into the lower part of the 
chamber, and passes upwards between the 
red brick work, which is introduced through 
the chamber; these bricks are placed at 
suitable distances apart to cause the air in 
its inward course to be considerably heated 
before coming in contact with the gasses. 
By this means more perfect combustion is 
obtained, and all the heating propertics of 
the fuel developed to the highest point ; 
consequently increased heat and more 
equal distribution over the surface of the 
furnace. By this invention a considerable 
saving in fuel and labour, increased 
quantities of work, and of improved quality 
in the manufacturing of the iron in all its 
stages, together with the total consumption 
of smoke are the results. 

In my endless-chain grate bar self-feeding 
mechanical furnace, the frame work is con- 
structed of two longitudinal side frames, 
coupled together at back with a casting 
suitable to the flue, in which it is fixed. At 
front end they are framed by means of a 
cross plate, firmly bolted to the ends, which 
is supported by two upright pillars. On 
the side frames in front of boiler, are fixed 
two oe one on each frame, of sufficient 
height to contain the small coal for feeding 
the furnace. These plates are flanged at 
boiler, and bolted to it. The driving shaft 
is fixed in steps slightly tapered and chilled, 
the driving teeth are steel, and formed to 
the circular shape of the end of the chain 
bar ; the pins for connecting the chain grate 
bar are also made of steel slightly tapered. 
On the end of the driving shaft is placed a 
worm wheel which gives motion to the 
furnace by means of any convenient motive 
power which is communicated by means of 
a belt. A most efficient means is supplied 
for regulating the proper strain of the chain 
grate. To the steps that support the driving 
shaft is fixed screws, which passes through 
the end plate. At back oa of frames a 
roller is also fixed in conical chilled bearings, 
and directly over this roller across the grate 
is fixed a water bridge at a suitable distance 
to allow the burned refuse to drop into the 
ash pit; by their construction the bars free 
themselves of all the burned refuse when 

assing round the roller at back and also at 

ront driving shaft. By this operation the 
grate is perfectly free from all burned refuse 
and clinkers as it passes in carrying its fresh 
supply of fuel, the air space between the 
bars being clear. 


JOHNSON AND ALLAN’S PATENT 
APPARATUS FOR HEATING FEED- 
WATER, AND CONDENSING SUR- 
PLUS STEAM IN MARINE BOILERS. 


MANY years’ experience of marine boilers, 
under various conditions, has led the in- 
ventors of this apparatus to devise the means 
by which all the evils at present operating 
so seriously to shorten the life and decrease 
the efficiency of the marine boiler may be 
obviated. These evils are:—The rapid de- 
struction of the boiler by the unequal con- 
traction of the plates, caused by pumping 
cold watar into the boiler when steam is up, 
and the main engines at rest; the salting up 
of the boilers by blowing off steam repre- 
senting a proportionate quantity of fresh 
water, which must be replaced by an equal 
uantity from the sea; the waste of heat 

ree that is blown off being of a high 
temperature); and priming, which is fre- 
quently the result of the use of cold feed- 
water. The annoyance causeu by blowing 
off surplus steam, which is particularly felt 
in war ships, passenger boats, and yachts, is 
entirely removed. 

The apparatus is simple, and can be as 
easily fitted to an old as to a new boiler, 

It consists of a number of tinned copper 
tubes, hung in the steam space from the to 
of the boiler, the upper end connected with 


a cast iron chest, and the lower with ®| commenced, the animal’s eyes should be 


three-way cock, both chest and cock bei"™® 
outside the boiler. The chest is connect® 
with the main engine feed-pump, and wit 


the steam or donkey-pump. The three way | 


cock opens to an out-board discharge pipe: 
and to an inlet pi to the boilers; it can be 
set to open partially to both, but can never 
be wholly closed to the pump. 

Suitable check-valves are provided in the 
cast-iron chest, to prevent the return of 
water upon the pumps; also where the 
pipe enters the boiler at the top, and where 
the connection from the three-way cock 
enters the boiler at the bottom, this being 
the feed water inlet. A small relief valve is 
placed on the chest, to prevent any excessive 
pressure in the pipes. During the ordinary 
working of the engines the feed from the 
engine feed-pump enters the cast-iron chest, 
from thence passes through the upper check- 
valve into the series of pipes within the 
boilers, and through these to the three-way 
cock, which is set so as to allow it to pass 
through the lower check-valve into the 
boilers. When the main engine is at rest the 
three-way cock is set to prevent the water 
entering the boilers through thelower check- 
valve, and to allow it to pass overboard, the 
steam pump is put in motion, and the cold 
salt water passes through the series of tubes, 
which then present cooling surface of suffi- 
cient area to condense the steam that would 
otherwise have to be blown off through the 
safety-valves; the steam therefore falls back 
into the water space as fresh water. No 
more heat is transferred to the water within 
the tubes than is just requisite to prevent 
the steam blowing off. The small quantity 
of water evaporated to form the steam used 
by the steam pump can be replaced by turn- 
ing a portion of the out-board discharge 
into the boilers through the lower check- 
valve by means of the three-way cock. The 
water-level can thus be maintained by the 
introduction of a minimum of salt water into 
the boilers, and the great destruction caused 
by a cold feed is entirely obviated, since the 
water is heated before entering the boilers. 

From this description it will be evident 
that the engineer has a hot feed always at 
command, can greatly check the deposit of 
salt in the boilers, and need never allow the 
steam to blow off; the only additional duty 
devolving upon him is the moving of the 
three-way cock—the remainder of the appa- 
ratus being entirely self-acting. 


The several advantages described can be 


obtained by a moderate first outlay, and 
must necessarily effect a great saving in the 
working of steam ships where leaky boilers, 
deposit of salt, waste of steam, priming, &c., 
are always more or less the cause of undue 
consumption of coal, expensive repairs, rapid 
deterioration of the boilers, and long 
passages of the ships. 


BAXTER’S PATENT IMPLEMENT FOR 
SLAUGHTERING OXEN, HORSES, 
AND OTHER ANIMALS. 


THE necessity of an improved method of 
slaughtering oxen has long been admitted; 
the Royal Society for the Prevention of 
Cruelty to Animals recognising this necessity 
at its Jubilee Congress, held at the rooms of 
the Society of Arts, in June, 1874, when the 
secretary, Mr. Colam, said:—‘‘ He would 
not recommend them to support by resolu- 
tion any particular method, but to agree to 
any plan which included the blinding of 
animals and certainty of aim.” 

At the same meeting Herr Sondermann 
moved the following resolution, which was 
carried :— 

‘‘That the best method of slaughtering 
animals, as far as our knowledge extends at 
present, consists in the production of com- 
plete insensibility by shattering or concus- 
sion of the brain; after which death is 
brought about by bleeding. In the case of 
larger animals, this Congress is of opinion 
that before the process of slaughtering be 


covered, and that no implement be considered 
satisfactory unless it can be used with 


certainty of aim.” (See Daily News, June 


19th, 1874.) 

To meet the requirements se? forth in the 
above resolution, the inventor humbly 
submits this implement to the notice of the 
Royal Society for the Prevention of Cruelty 
to Animals, to slaughtermen, butchers, and 
all interested in securing a speedy, effectual, 
and humane method of slaughtering beasts. 

It can be adapted to use on the forehead 
or poll, whichever system may be deemed 
most humane (in cither case the eyes being 
effectually covered). It has been practically 
tested by continual use from August last to 
the present time in the slaughterhouse of a 
butcher of great experience near London, 
who found that it places within the reach of 
any one using it all the advantages claimed, 
viz. :— 

Ist. Facility of adjustment. 2ndly. 
Effectual covering of the eyes. 3rdly. 
Certainty of aim. 4thly. Production of 
complete insensibility. 5thly. Simplicity of 
construction. 

The inventor and patentee is Mr. Robert 
Baxter, of Ealing Dean, near London. 


THOMAS AND NICHOLSON’S IM- 
PROVED SHIP’S ANCHOR. 
Tis auchor shows several practical de- 
viations from any form of anchor now in 
use, which may be briefly described as 
follows :— 

Primarily it is made either solid or port- 
able, and when made portable the head of 
the shank is connected to the crown by two 
strong taper copper bolts or pins fitted into 
holes borei conically through the parts. 
The advantage of thus connecting is found 
in the increased facilities for disconnecting 
after service, preventing as it does the 
vexatious driving and. drifting almost 
inevitable where the usual single parallel 
bolt is used. 

The palms are convex-faced and elon- 
gated, so that while they prevent the cable 
from fouling are also found to be the best 
form to ensure the ‘‘ pea” entering hard 
ground on impact; and they also yield 
great holding power. 

To complete the anchor the stock is 
simply passed through the shackle end of 
the shank, and keyed against the washer or 
collar welded on the reverse side of the 
shank eye. 

The anchor is made thin on its edge and 
broad on its flat to give additional strength 
in the way of strain, and when disconnected 
is in three main parts—crown, shank, and 
stock, and is very light for weight. 


COMMISSIONERS OF PATENTS’ 

ANNUAL REPORT. 

THE appearance of this Report has eaused 

some of our contemporaries to direct atten- 

tion to the state of our Government Patent 

Office, and its operations, the Daily News 

especially treating the subject in the fol- 

lowing manner :— 

‘The Patent Laws remain unamended 
notwithstanding the promise that the sub- 
ject should be dealt with. Through the 

ords indeed, the Bill for the purpose passed 
smoothly enough ; but, on appearing in the 
Commons, it excited so strong and general 
an opposition that it was not even allowed 
to be submitted to the test of discussion. 
The Report of the Commissioners was ex- 

ected with considerable interest; but it 

isappoints the hopes of those who looked 
to it for hints or suggested changes which 
might supersede discussion. It repeats the 
old and worn-out story about the plot of 
ground on the Thames Embankment, but 
— no summary of the many documents 

ed at the office during the past year, and 
which would, properly handled, supply 
material for a year’s history of the progress 
of invention and mechanical improvemen t. 


| 


September 1, 1875. 


THE SCIENTIFIC AND LITERARY REVIEW. | 


137 


THE SCIENTIFIC REVIEW 


AND 


Scientific and Kiterary 


Ts published at the 


OFFICES, 21, COCKSPUR STREET, CHARING CROSS, 
LONDON, 8.W., 


On the Ist of every Month, and sent post free on prepayment 
of the Annvat Sunscriprion or 6s. 6d.; or it may be had 
by order, from Messrs. KENT anv CO., Paternoster Row 
or any Bookseller or Newsagent in the kingdom, price 6d. 
per copy. 

The Screntiric Raview, being well read by Manufacturers and 
Capitalists interested in inventions and enterprises for the 


promotion of industry, will be found a desirable medium to 
many Advertisers. 


To Correspondents :—Sctentiric Communications and Books 
ror Review to be addressed to the Editor at this office; us also 
letters respecting ADVERTISEMENTS, &e.— 
Correspondents are desired to keep copies of their communica- 


tions, as the Editor cannot undertake to return them. 


Editor’s Office: 21, Cockspur Street, Charing Cross, S.W. 


SuBSCRIPTIONS, 


NOTICH TO OUR SUBSCRIBERS AND 
READERS. 


Arrangements are progressing for the im- 
provement and ultimately the enlargement of 
the SCIENTIFIC REVIEW, 
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Proceedings of the Gustitute. 


TuE Executive Committee was, in accordance with the new rules, 
summoned to meet on 26th ult. ; but there being no special business 
to transact, the time was occupied by the general consideration 
of the Parliamentary work effected by the Institute during the past 
session in regard to the late Patent Bill; and in view of the intro- 
duction by the Government next Session of a measure based upon 
that Bill, it was suggested that Mr. A. J. Murray and other 


gentlemen taking an active interest in patent law reform, should | 


place on paper detailed statements of their views as to the 
amendment of that law so as to lay them before the Executive on 
a future occasion. 


Monthly sMotices, 


The Government Scientific Expedition.—A third report of the 
proceedings of H.M.S. Challenger has been promulgated by the 
Admiralty. 

Lieut. Conder had fever after the attack upon him near the sea 
of Galilee which has been reported in the daily papers, but be 
is now quite well. | 

The Discovery of Anesthesia.—A bronze statue is about to bo 
erected at Harford, Connecticut, in memory of Dr. Horace Wells, 
as ‘‘ divcoverer of anesthesia.”’ 

From Zanzibar, Mr. Alfred Bellville writes that Cameron is 
reported to have been seen by an Arab west of the Lualaba. 
Mr. Stanley is stated to have lost 100 men in a fight. | 

Prof. Max Muller’s *‘ Lectures on the Science of Language”? 
has just been the subject of a new edition (8th.) A volume of 
Essays ‘‘On the Science of Language,” by the same, is in the 
press. 

The American Association for the Advancement of Science will 
hold its next meeting at Detroit, Michigan, commencing on 
Wednesday, the 11th of August, under the presidency of Mr. 
J. E. Hilgard, of the Coast Survey. 

The Magnetic Equator was found by M. Janssen, during his 
recent visit to Siam, to pass between Ligor and Singora, the in- 
clination being there reduced to zero; and he was also able to 
find a line of no-variation, in a different position from that 
previously laid down. 

- Undulations of Liquids in Circular Troughs are, Prof. Guthrie 
writes to the Atheneum, correctly stated to vary in rate inversely 
with the square root of the diameter (or radius). This is not 
all. The slowest undulations in a circular trough are 
isochronous with those of a pendulum, whose length is the 
radius of the circle of the trough. 

Compressed Air as Anti-putrescent is, from some experiments 
recently described before the French Academy of Sciences by M. 
Bert, said to be demonstrated. In oxygen of high tension, 
organic matter m~y be preserved for a considerable time; and 
meat has been found fresh after keeping it for a month in 
oxygen at a pressure corresponding to 44 atmospheres. This 
arrest of decomposition is due, uccording to M. Bert, to the 
effect of the compressed oxygen in destroying any organisms 
that may be developed. 

The Invasion of the Lake District by Factories has caused, says 
the Atheneum, a petition to the House of Commons to be pre- 
pared. It states that this district is publicly used for relaxation 
of mind and body by thousands of the public, and that it is 
expedient to preserve it from all encroachment that may tend to 
destroy its natural beauty, or open the way to such destruction. 
The exordium or circular accompanying this document states 
that, what with railways, coal, iron, and chemical works, great 
tracts of country have been rendered frightful, and the multipli- 
cation of smoking erections will make it worse. Unless we 
are prepared to turn the country irto a smoke-darkened shop, 
some check must, sooner or later, be put on this process. An 
example of new danger, and of need for check, occurs in the 
Lake District, Ambleside being threatened. 

The Decrease of Water in Rivers, Streams, and Springs has 
been taken up as a question for consideration by the Imperial 
Academy of Sciences at Vienna. A circular, accompanied by 
an able and instructive report, has been addressed to scientific 
societies in other countries, inthe hope that they may be per- 
suaded to undertake observations which, in course of time, may - 
furnish data for practical uxe. The Academy calls attention to 
the fact that for some years past adiminution of the waters of 
the Danube and other great rivers has been noticed, and 
especially since the modern practice of cutting down forests 
without r‘gard to consequences has prevailed. The Austrian 
Engineers and Architects’ Union have also taken the question 
in hand, and appointed a ‘‘ Hydrotechnic Committee” to collect 
facts and prepare a report. The Danube, the Elbe, and the 
Rhine, were each assigned to two members, while other two 
were to examine into the metcoroiogy of the subject, and into 
the influence which glaciers and Alpine torrents may have on 
the general result. The Committce regard the question as 
urgent; they recommend the immediate adoption of remedial 
measures, and they are unavimousin declaring that the prime 
cause of the injurious decrease of water is the devastution of 
forests. It cannot be too strongly impressed upon al) in the 
Unitcd Kingdom that the system of injudicious drainage of 
agricultural districts has seriously interfered with the natural 
condition of all our rivers. 


| 
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we. Lhe Decease of Mr. W. S. Williams, many 
years literary member of the staff of Smith, 
Elder, and Co., the eminent publishers, is 
announced at the age of 75. 

Captain Webb swam across from Dover 
to Calais during the past month, in accord- 
ance with his undertaking so to do. He 
was fully 22 hours in the water. 

Messrs. Griffith and Farran will shoitly 
publish, in a collected form, a series of 
papers by Mr. Frank Ives Scudamore, of 
the Postal Telegraphs, which were con- 
tributed to the Standard newspaper under 
the nom de plume of ‘‘ The Sleepless Man.” 


At the Social Science Congress, to be 
held at Brighton, Sir Edward S. Creasy, 
Chief Justice of Ceylon, has undertaken the 
Chairmanship of the International Law 
Section, and Lieut.-Col. Du Cane, C.B., 
R.E., Chairman of the Board of Directors 
of Convict Prisons, that of the Repression 
of Crime Section. . 

Walker's Statistical Atlas of the United 
States, compiled under authority of 
Congress, contains, in the first part, which 
relates to the ‘‘ Physical Features of the 
United States,” a series of ten maps ; one of 
these, a map of the river systems, is the 
best yet published to illustrate the drainage 
areas; there are also two excellent geo- 
logical maps, and five relating to climate. 


The’ Marquis of Lorne has, says the 
Atheneum, written and placed in the 
hands of Messrs. Macmillan and Co., for 
publication, a narrative poem, entitled 
‘*Guido and Lita: a Tale of the Riviera.” 
The eubject of the poem, which contains 
about 3,000 lines, is taken from an 
incident in one of the Saracen raids on the 
coast of the Riviera during the tenth 
century. It will be illustrated by a 
frontispiece and vignette,-and may be ex- 
pected in the autumn. 

Messrs. Macmillan and C>., have in pre- 
paration a Library Edition, in 3 vols. 8vo., 
of Mr. J. R. Green’s ‘‘ Short History of the 
English People.’’ ‘Substantially the same 
as the present book, it will have undergone 
thorough revision and considerable exten- 
sion. The author, having more space at 
his command, has been enabled to treat 
more fully the history of the eighteenth 
and nineteenth centuries, which was un- 
avoidably curtailed in the present edition. 
The publishers promise its appearance in 
the autumn. 

The Chinese Professorship at Oxford, 
the proposal for which some time ago was 
defeated by a small majority, will again 
be brought under the consideration of the 
University Council next month. It appears 
that the University authorities are willing 
to establish a Chinese Professorship during 
the lifetime of Dr. Legge, the proposed 
first occupant of the office ; but the Com- 
mittee of Chinese merchants and others, of 
which Sir Rutherford Alcock is the Chair- 
man, desire to found a permanent chair at 
the University, and are willing tocontribute 
a considerable portion of the funds neces- 
sary for that purpose. | 

The Journal of the Franklin Institute for 


May gives, in addition to its usual engineer- ) 


ing papers and essays on mechanical 
science, a mode of preparing a useful 
hygroscopic paper by Percy Smith. A 
bibulous paper is impregnated with a con- 
centrated solution of chloride of cobalt. 
It is very sensitive to atmospheric varia- 
tions, being blue in a dry atmosphere, 
changing to red when the air becomes 
humid, 


DARWIN ON INSECTIVOROUS 
PLANTS. 


‘‘Tnsectivorous Plants.” By CHARLES 
DARWIN, M.A., F.R.S., &c. With illustra- 
tions. London: John Murray, Albemarle- 
street. 1875. 

LAstT month circumstances compelled us to 

give only a brief notice of this very im- 

ortant and interesting work by Mr. 

arwin, and we now gladly embrace the 
opportunity of presenting our readers with 

a more ample notice of it. 

That fact is stranger than fiction is an old 
and well-known aphorism; yet it is so true 
and suggestive that anyone may well be 
pardoned who uses it on a fitting occasion, 
and surely its appositeness to the subject 
matter of this work cannot well be gain- 
said. The consideration of the nature and 
operations of plants that feed upon animal 
substances is doubtless an interesting and 
withal an instructive one, since it will in- 
struct us that all life is part of a harmonious 
system which is interchanged and entwined 
together in such a way that one department of 
the operations of nature cannot be con- 
sidered as distinctly separated from all other 
parts; and further that fields of investiga- 
tion which will interest and instruct all who 
have eyes to see, ears to hear, and in- 
telligence to comprehend are around us 
even where on usually received ideas all 
appears to be old and well-known. Certainly 
with the eminent philosopher who presents 
this work to the world for our guide, no 
one can fail to be both interested and 
enlightened, even with regard to many 
things formerly thought to be old and well- 
understood. 

Without preface or formal introduction, 
Mr. Darwin gives a very elaborate account 
of the nature and action of the Drosera 
rotundifolia, or the common sun-dew, with 
reference to the number of insects captured 
— description of the leaves and their appen- 
dages or tentacles—sketch of the action of 
the various parts, and of the manner in 
which insects are captured—duration of the 
inflection of the tentacles—nature of the 
secretion-—manner which insects are carried 
to the centre of the leaf—evidence that the 
glands have the power of absorption—and 
the small size of the roots. 

He then proceeds to describe the move- 
ments of the tentacles from the contact of 
solid bodies; the aggregation of the proto- 
plasm within the cells of the tentacles; the 
effects of heat on the leaves; the effects of 
non-nitrogenous and nitrogenous organic 
fluids on the leaves ; the digestive power of 
the secretion of drosera; the effects of salts 
of ammonia; the effects of various other 
salts, and acids, on the leaves; the effects of 
certain alkaloid poisons, other substances 
and yapours; on the sensitiveness of the 
leaves, and on the lines of transmission of 
the motor impulse, 

Mr. Darwin then describes the structure 
and movements of some other species of 
drosera, as, for instance, drosera anglica— 
drosera intermedia—drosera capensis — drosera 
spathulata—drosera filiformis—drosera binata 
—and afterwards treats of the dionma 
muscipula with reference to :—Structures 
of the leaves—sensitiveness of the filaments 
—rapid movement of the lobes caused by 
irritation of the filaments—glands, their 
power of secretion—slow movement caused 
by the absorption of animal matter—evi- 
dence of «absorption from the aggregated 
condition of the glands—digestive power of 
the secretion—action of chloroform, ether, 
and hydrocyanic acid—the manner in which 
insects are captured—use of the marginal 
spikes—kinds of insects captured—the trans- 
mission of the motor impulse and mechanism 
of the movements—re-expansion of the 
lopes. 


Attention is bestowed on the aldrovanda 


| vesiculosa, which ‘captures crustaceans, and 


on drosophgyllum — roridula — byblis — 

glandular hairs of other plants. The work 

concludes with the consideration of the 
pinguicula and utricularia. 

As illustrative of the manner in which the 
subject is treated by the eminent writer, we 
present our readers with the following 

uotation from the opening chapter :— 

Berne the summer of 1860, 1 was surprised 

by finding how a large number of insects 

were caught by the leaves of the common 
sun-dew ( Drosera rotundifolia) on a heath 
in Sussex. I had heard that insects were 
thus caught, but knew nothing further on 
the subject. I gathered by chance a dozen 
lants, bearing fifty-six fully expanded 
eaves, and on thirty-one of these dead 
insects or remnants of them adhered; and, 
no doubt, many raore would have been 
caught afterwards by these same leaves, and 
still more by those as yet not expanded. On 
one plant all six leaves had caught thir 
rey; and on several. )lants very many 

aes had caught more than a single insect. 
On one Jarge leaf I found the remains of 
thirteen distinct insects. Flies (Diptera) 
are captured much oftener than other insects. 
The largest kind which I have seen caught 
was a small butterfly (Cenonympha pam- 
philus); but the Rev. H. M. Wilkinson 
informs me that he found a large living 
dragon-fly with its body firmly held by two 
leaves. As this plant is extremely com- 
mon in some districts, the number of insects 
thus annually slaughtered must be prodi- 
gious. Many plants cause the death of 
insects, for instance the sticky buds of the 
horse-chesnut hippocastanum J, 
without thereby receiving, as far as we can 
perceive, any advantage; but it was,soon 
evident that drosera was excellently adapted 
for the special purpose of catching insects, 
so that the subject seemed well worthy of: 
investigation. 

The results have proved highly remark- 
able; the more important ones being— 
firstly, the extraordinary sensitiveness of 
the glands to slight pressure and to minute 
doses of certain nitrogenous fluids, as shown 
by the movements of the so-called hairs or 
tentacles ; secondly, the power possessed by 
the leaves of rendering soluble or digesting 
nitrogenous substances, and of afterwards 
absorbing them ; thirdly, the changes which 
take place within the cell of the tentacles, 
when the glands are excited in various ways. 

It is necessary, in the first place, to 
describe briefly the plant. It bears from 
two or three to five or six leaves, generally 
extended more or less horizontally, but some- 
times standing vertically upwards. The leaves 
are commonly a little broader than long. 
The whole upper surface is covered with 
gland-bearing filaments, or tentacles, as I 
shall call them, from their manner of acting. 
The glands were counted on -thirty-one 
leaves, but many of these were of unusually 
large size, and the average number was 192 ; 
the greatest number being 260, and the 
least 130. The glands are each surrounded 
by large drops of extremely viscid secretion, 
which, glittering in the sun, have given 
rise to the plant’s poetical name of the sun- 
dew. 

Preliminary Sketch of the Action of the 
several Parts, and of the manner in which 
Insects are Captured, 

If a small organic or inorganic object be 
placed on the glands in the centre of a leaf, 
these transmit a motor impulseto the mar- 
ginal tentacles. The nearer ones are first 
affected, and slowly bend towards the 
centre, and then those farther off, until at 
last all become closely inflected over the 
object. This takes place in from one hour.. 
to four or five or more hours. ‘The dif- 
ference in the time required depends on 
many circumstances; namely, on the size of 
the object and on its nature; that is, 
whether it contains soluble matter of the 

roper kind; on the vigour and age of the 
eaf ; whether it has lately been in action; 
and, according to Nitschke, on the tempera- 
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ture of the day, as likewise seemed to me to 
be the case. A living insect isa more effi- 
cient object than a dead one, as in strug- 
gling it presses against the glands of man 
tentacles. An insect, such as a fly, wit 
thin integuments, through which animal 
matter in solution can readily pass into the 
surrounding dense secretion, is more efficient 
in causing prolonged inflection than an in- 
sect with a thick coat, such as a beetle. The 
inflection of the tentacles takes place in- 
differently in the light and darkness; and 
the plant is not subject to any nocturnal 
movement of so-called sleep. 

If the glands on the discs are repeatedly 
touched or brushed, although no object is 
left on them, the marginal tentacles curve 
inwards. So again, if drops of various 
fluids, for instance, of saliva or of a solution 
of any salt of ammonia, are placed on the 
central glands, the same result quickly 
follows, sometimes in under half an hour. 

The tentacles in the act of inflection 
sweep through a wide space ; thus a mar- 
ginal tentacle, extended in the same plane 
with the blade, movesthrough an angle of 
180°; and I have seen the much reflected 
tentacles of a leaf which stood upright move 
through an angle of not less than 270°. The 
bending part is almost confined to a short 
space near the base; but a rather larger 

ortion of the elongated exterior contains 

ecomes slightly incurved ; the distal half 
in all cases remaining straight. The 
short tentacles in the centre of the disc 
when directly excited, do not become in- 
flected; but they are capable of inflection 
if excited by a motor impulse received from 
other glands at a distance. Thus, if a leaf 
is immersed in an infusion of raw meat, or 
in a weak solution of ammonia (if the solu- 
tion is at all strong, the leaf is paralysed), 
all the exterior tentacles bend inwards, ex- 
cepting those near the centre, which remain 
upright; but these bend towards any ex- 
citing object placed on one side of the disc. 
The glands form a dark ring round the 
centre; and this follows from the exterior 
tentacles increasing in length in due pro- 
portion, as they stand nearer to the circum- 
ference. 

Mr. Darwin proceeds elaborately to con- 
sider the functions and action of these plants, 
narrating many interesting experiments, 
but nothing short of the reproduction of the 


~ entire work could do anything like justice 


to it. 


DR. GRABHAM ON IDIOCY, 


‘‘Remarks on the Origin, Varieties, and 
Terminations of Idiocy.” By GEORGE 
WALLINGTON GRABHAM, M.D., Lond., 
President, Physician, und Superintendent 
of the Asylum for Idiots, Earlswood, Red 
Hill, Surrey. 

TuIs is a very interesting and instructive 

work on a subject little investigated. As 

far as space permits, we shall allow Dr. 

Grabham to speak in his own words :— 

The time at my disposal being necessarily 
very limited, I will at once proceed to give 
short definitions of the terms idiocy, imbe- 
cility, cretinism, and dementia ; and after- 
wards some particulars of the causes of 
these affections, as far as I have been able to 
ascertain them by inquiries in eight hun- 
dred cases. 

Idiocy may be defined as ‘‘ an absence or 
arrest of development of the intellectual and 
moral faculties, either congenital, or occur- 
ring in new-born children.” Jmbecility is 
generally taken to signify ‘‘ a milder form of 
idiocy, not necessarily congenital, but super- 
vening in infancy.”  Cretinism may be 
termed ‘‘ an endemic form of idiocy or im- 
becility, in which there is, moreover, charac- 
teristic arrest of development, malforma- 
tion, and deformity of the whole organism ” 
Dementia differs from imbecility in being a 
loss, more or less complete, through disease or 
injury, of faculties formerly possessed. The 
causes of these affections may be divided 


under four heads, viz.:—Endemic; here- 
ditary, or family-predisposing; parental; 
and accidental; any or all of which may be 
more or less combined. The same cause 
may produce effects differing with the 
patient’s age at the time of its application : 
thus epilepsy will cause idiocy in early in- 
fancy; inmore advanced youth, imbecility ; 
and, later in life, dementia. 


A somewhat singular fact may now be 
stated regarding the sex of the patients who 
have come under my notice. At Harlswood, 
the males are always twice as numerous as 
the females. Making every allcwance for 
the supposition that female idiots are more 
tolerable in private houses than males, and, 
therefore, less frequently sent to asylums, it 


would still appear that a large majority 


throughout the country are of the male 
sex. 


Nearly 65 per cent. of my eight hundred 
cases are stated to be congenitally defec- 
tive; and, when we consider how difficult it 
is, even for a skilled observer, to detect 
idiocy in early infancy, we may feel sure 
that Page percentage has not been over- 
stated. 


Hereditary predisposition is without doubt 
the chief agent in the production of mental 
deficiency ; but it is extremely difficult to 
ascertain the real facts of the case, especially 
as it affects the upper classes of society, who 
appear to be almost more anxious to deceive 
themselves than their medical advisers on 
this point. Many of my patients not born 
with defective intellect have nevertheless 
inherited a predisposition which ultimately 
led to it. In about 18 per cent. hereditary 
taint is admitted ; but T am convinced that 
it exists in a far greater proportion; indeed, 
I have, in numerous instances, found this to 
be the fact from observation of the parents, 
or, inquiries among their acquaintances. A 
mother, from whom I could learn no 
history of mental disease, and who 
certainly showed no indication of it 
in my presence, was afterwards found 
to be frequently removing to new lodg- 
ings, because ‘‘poison was put down 
the chimney into her food.” In another 
case, I learned, after strenuous denial of 
any mental affection in the family, that two 
of the mother’s sisters had been insane, and 
that she herself was highly hysterical. 
Where actual mental disease cannot be 
ascertained to have existed, we frequently 
find history of neuroses, as chorea; and 
often a great degree of eccentricity in one 
or both parents. A lady tells me in.a letter, 
that ‘‘ Her late husband used to say that 
there was no such place as hell; but she 
hopes now that he has fuund out his mis- 
take.” 


Intemperance in the parents is even more 
difficult to ascertain. In six cases only of 
my eight hundred is it stated as the prob- 
able cause, and in two of these there was 
also hereditary insanity. Doubtless, habitual 
intemperance does play an important part in 
the production of idiocy; but I have been 
quite unable to assign (as has been done by 
my predecessor at Earlswood) any partieular 
type of idiocy to ‘‘drunkenness during 
conception”? as its cause. This vice is 
extremely common with newly married 
couples of the lower orders of society, 
whose first children are nevertheless, as a 
rule, at least as healthy as those of more 
wealthy parents. Intemperance often leads 
to ill-usage or neglect of children, and may 
thus indirectly cause idiocy. 


Consanguinity of the parents accounts 
(partially only) for about 6 per cent. of the 
cases which have been admitted into the 
Asylum during the last six years and a half. 
In 11 cases only of 543, the parents were 
first cousins, and no other cause could be 
ascertained. Where hereditary predisposi- 
tion coexists with marriage of consanguinity, 
we frequently find, as _— be expected, 
more than one child affected. We may there- 


fore regard with less disfavour marriages 
between cousins, where there is no hereditary 
taint on either side. 

The learned doctor then proceeds to 
further investigate ‘classes of cases and 
individual instances, but space forbids us to 
enter further into the subject. We may, 
however, mention that this little work 
isa reprint by the inmates of Earlswood, 
with illustrations and notes, from the 
British Medical Journal. 


PROFESSOR TYNDALL ON SOUND. 


“Sound.” By Joun Tynpat, D.C.L., 
LL.D., F.R.S., Professor of Natural 
Philosophy in the Royal Institution of 
Great Britain. London: Longmans, 
Green andCo. 1875. 


WE have here the third edition of this well- 
known work, one that, wherever science is 
taught, is universally the text book on sound. 
It has been carefully revised, and, as far as 
possible, amended. Besides additions of 
smaller importance, there is, in this edition, 
an account of an investigation Prof. Tyndall 
has, during the two past years, conducted 
in connection with the Elder Brethren of the 
Trinity House, under the title ‘‘ Researches 
on the Acoustic Transparency of the Atmos- 
phere, in relation to the question of Fog- 
signalling,’ and on this subject Professor 
Tyndall remarks that it was only by 
Governmental appliances that such an in- 
vestigation could have been made ; and says, 
‘‘It gives me pleasure to believe that not 
only have the practical objects of the enquiry 
been secured, but that a crowd of scientific 
errors, which for more than a century and a 
half have surrounded this subject, have been 
removed, their place being now taken by the 
sure and certain truth of nature. In draw- 
ing up the account of this laborious enquiry, 
I aimed at linking the observations so 
together, that they alone should offer a 
substantial demonstration of the principles 
involved. Further labours enabled me to 
bring the whole enquiry within the firm 
grasp of experiment; and thus to give it a 
certainty which, without this final guarantee, 
it could scarcely have enjoyed.”’ 

The first brief publication of the investiga- 
tion provoked some hostile criticisms; and 
Prof. Tyndall has, in his preface, taken the 
opportunity of replying to the principal of 
them, and at the conclusion of his preface 
he says 

‘‘* With the instruments now at our dis- 
posal, wisely established along our coasts, I 
venture to think that the saving of property, 
in ten years, will be an exceedingly large 
multiple of the outlay necessary for the 
establishment of such signals. The saving 
of life anpeals to the higher motives of 
humanity.’ Such were the words with which 
I wound up my report on fog-signals. One 
year after their utterance the Schiller goes 
to pieces on the Scilly rocks. A_ single 
calainity covers the predicted multiple, 
while the sea receives three hundred and 
thirty-three victims. As regards the estab- 
lishment of fog-signals, energy has been 
hitherto paralysed by their reputed un- 
certainty. Wenow know both the reason 
and the range of their variations; and such 
knowledge places it within our power to 
prevent disasters like the recent one. The 
inefficiency of bells, which caused their ex- 
clusion from our enquiry, was sadly illus- 
trated in the case of the Schiller.” 

Although this work has been translated 
into various languages, it is gratifying to 
hear that it has been produced in Chinese, 
and sold at the extraordinary cheap price of 
one shilling and eightpence. But on be- 
half of students in this country, we would 
just remark that they would like to be able 
to get the volume in English at that price. 

In conclusion we earnestly commend this 
new edition to the careful consideration of 
students and others who desire to familiarise 
themselves with the science of sound, 
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NEW MUSICAL SOCIETY. 


Proceedings of the Musical Association for 
the Investigation and Discussion of sub- 
jects connected with the Art and Science 
of Music. Founded May 29th, 1874-75. 
London: Published by Messrs. Chappell 
and Co., 50, New Bond-street, 1875. 


Tuts is the first yearly volume of proceed- 
ings of a new organization, one, consider- 
ing the great importance of music amongst 
a civilized people, well worthy of as high a 
status as that of any of the learned societies 
in existence. 

It appears that some gentlemen interested 
in the science and practice of music formed 
the idea that such a Society modelled on the 
plan of the other learned societies would be 
a great public benefit, and after a prelimi- 
nary meeting this society was formed in 
May, 1874, the rules setting forth ‘‘ that 
the members are to be practical and theore- 
tical musicians, as well as those whose re- 
searches have been directed to the science of 
Acoustics, the history of music, or other 
kindred subjects, and that meetings for 
reading papers and taking discussions thereon 
and for experiments and performances 
strictly limited to the illustration of the 
papers, are to be held during sessions, which 
are to comprise the months of November to 
June; the meetings to take place at asome- 
what unusual hour, viz., 5 o'clock, p.m. 
Concerts, or publications other than the 

roceedings, are, it appears, not intended to 
. given by the Society, and the Annual 
Subscription is One Guinea. 

Considering thai this is quite a new society, 

t is wonderful what a goodly array of sub- 
jects are included in these proceedings viz. 

A paper by Dr. W. H. Stone, M.A., 
F.R.C.P., ‘‘ On Extending the Compass and 
Increasing the Tone of Stringed Instru- 
ments;’’ and papers (Part I. and Part IT.) 
by R. H. M. Bosanquet, Esq., M.A. Fellow 
of St. John’s College, Oxon, F.R.A.S., 
F.C.8., ‘On Temperament; or, The Divi- 
_ sion of the Octave;”. a paper by Sedley 
Taylor, Esq., M.A., Trinity College, Cam- 
bridge, ‘‘ On a Suggested Simplification of 
the Established Pitch-Notation;” and a 
short description is given of a Mesotonic 
harmonium, playing from seven flats to 
seven sharps, by anewstop-action, exhibited 
by A. J. Ellis, Esqg., F.R.S.; also papers by 
J. Baillie-Hamilton, Esq., ‘‘On the Applica- 
tion of Wind to String Instruments” (illus- 
trated by an apparatus which will give some 
of the varied tones of a string organ); by 
Charles E. Stephens, I’sq., ‘‘Onthe Fallacies 
of Dr. Day’s Theory of Harmony; with a 
Brief Outline of the Elements of a New 
System ;” by John Hullah, Vice-President, 
‘*On Musical Nomenclature;’’ by Dr. John 
Stainer, M.A , Musical Doctor, Oxon, ‘‘ On 
the Principles of Musical Notation:” and 
by Alexander John Ellis, Esq., F.R.S., 
‘*Tilustrations of Just and Tempered Into- 
nation.”’ 

It seems a pity that the society did not 
make it one of its principal objects to take 
action to advance musical education, and 
improve the status of the musical profession. 
It is to be feared that unless practical 
objects of this kind are included in its pro- 
gramme it will, in a short time become a 
mere dilletunte assembly. 


TYNDALL ON LIGHT. 


‘Six Lectures on Light.” By Jonn 
TYNDALL, D.C.L., LL.D., F.RS., Pro- 
fessor ot Natural Philosophy in the 
Royal Institution. London: Longmans, 
Green and Co. 1875. 

THIs is the second edition of the lectures 

on light, which were delivered by Prof. 

Tyndall in America in 1872-1873. It differs 

very little from the first edition. The only 

material alteration seems to be the omission 
of Dr. Young’s ‘‘ Reply to the Edinburgh 

Review,” the end contemplated by insert- 

ing this in the first edition having been 


= In lieu of the reply a portrait of 
r. Young is added as a_ frontispiece. 
There is also added in the appendix /three 
brief addresses by Dicineiiiched Americans, 


Professors Barnard, Draper,| and 


for the estimation in which the work is 

deservedly held by students and others 

interested in this important branch of science, 
and we have no doubt this second edition 

se be sought after as much as the first has 
een. 


HIGGINS’ DIGEST OF PATENT 
CASES. 


“A Digest of the Reported Cases Relating to 
the Law and Practice of Letters Patent 
for Inventions, decided from the passing 
of the Statute of Monopolies to the Present 
Time.” By CLEMENT Hicorns, M.A., 
F.C.S , of the Inner Temple, Barrister -at- 
Law. London: Butterworth’s, 7, Fleet- 
street. 1875. 


Mr. Hiaotns has, with wonderful aud ac- 
curate research, produced a work which is 
much needed, since we have no collection of 
patent cases of any kind which does not 
terminate yearsago. Thereis not any branch 
of the law in which analysis is so likely to 
prove the safe method of exposition as the 
Patent Law. The almost metaphysical 
character of the subject, the all but in- 
separable comixture of law and general and 
technical science, and the nice—almost subtle 
— distinctions that have to be drawn between 
cases, which, as many men of good education 
and sound judgment assert, do not present 
any well-evidenced differentia; whilst the 
varying moods of thought in which the 
judges at different epochs approach the 
decision of patent questions, sometimes 
morbidly sensitive to the propriety of so con- 
struing the law as to ensure the vigorous 
repression of everything tending to re- 
straint of trade,” and at other times taking 
broad views of the good policy of encourag- 
ing inventors by according to them special 
proprietary rights of limited duration. 

The work is well arranged, and gives brief 
though comprehensive statements of the 
various cases decided from. We consider, 
too, that if an inventor furnishes himself 
with the digest and Mr. Campin’s little 
Treatise on the Law of Patents, he will 
be able to be as much his own patent 
lawyer as it is safe for him to be. 


DOWNING’S ELEMENTS OF PRACTI- 
CAL CONSTRUCTION. 


‘*Elements of Practical Construction; for 
the Use of Students in Engineering 
and Architecture.—Part I. Structures in 
Direct Tension and Compression. With 
Atlas of Plates and numerous Woodcuts. 
Ry SAMUEL Downrna, LL.D. Longmans 
and Co. 


THIs is as complete a work of technical in- 
struction as could well be expected. Seeing 
it enianates solely from an academic and not a 
workshop man, it is, of course, much fuller 
in information of the scientific than of the 
practical kind, treating in the present 
volume only of resistance to direct com- 
pression and tension, the subjects of elasti- 
city, indirect compression and _ tension, 
transverse resistance, torsion, &c., being left 
for another volume. First the average 
ultimate resistance of cach material is 
stated, then follows experimental proofs, 
and illustrations are given from actual 
structures. Examples of experiments have 
been collected from proceedings and trans- 
actions of learned societies, from reports 
of commissions, and from other sources. 
The treatment and properties of iron, cast 
and wrought, occupy a large part of the 
book; timber, stone, and brick following; 
bessemer steel being also brought under 


| consideration. 


BRASSEY ON UNARMOURED SHIPS, 
Unarmoured Ships. By THoMAs BRAssEy, 
M.P. Longmans and Co. 
Tus, like all that comes from the pen of 
Mr. Thomas Brassey, is a clear and sensible 
statement of matters which are worthy of 
the highest consideration. It relates to the 
position and necessary utility of vessels of 
@ medium size unincumbered by armour as 
ocean patrols. It in no degree militates 
against armoured vessels as heavy sea 
batteries. 


ELEMENTARY SCIENCE. 
‘Magnetism and Electricity. By Jonny 
Coox, M.A.—‘‘ Chemistry.” By ALEx. 
Crum Brown, M.D.—‘‘ Geology.” By 
JAMES GEIKIE, F.R.S. Chambers. 
ALTHOUGH we deprecate the multiplication 
of series of manuals, we, nevertheless, deem 
it our duty to name these as we!l worthy of 
use. 


WARING’S CERAMIC ART. 
‘*Ceramic Art in Remote Ages.”’ Illustrated. 
By J. B. Warina. Day. 
ALTHOUGH this book is a compilation, yet it 
is one which gathers up materials from many 
sources, many not readily accessible. It is, 
therefore, worthy of careful perusal and con- 
sideration. 


LUBBOCK’S WILD FLOWERS. 

‘On British Wild Flowers considered in 

Relation to Insects.” By Sir Joun 

LuBbBock, Bart.,M.P. Macmillan. 
THIs is a very interesting and instructive 
book, just fitted for being taken in weather 
likethe presentas a companion whenstrolling 
in the gardens and fields for holiday enjoy- 
ment. 


ROSS’S APPARATUS FOR UTILIZING 
PETROLEUM AND OTHER HYDRO- 
CARBON LIQUIDS, IN LIEU OF 
COAL OR OTHER FUEL. 


THIs invention has for its object certain im- 
provements in apparatus and means by 
which to effect the combustion of hydro- 
carbon liquids by charging atmospheric air 
with their vapour, and thus rendering it 
inflammable, under such conditions as shall 
permit the operator or consumer to regulate 
the supply of vapour according to the pur- 
poses for which the carburetted air is 
required, and which shall also allow of 
hydro-carbon of various qualities being used 
in one or the same apparatus. 

I am aware that the process of carburet- 
ting air by passing it through a vessel con- 
taining hydro-carbon liquids is not new, but 
the novelty and improvements which I in- 
troduce consist in making an apparatus by 
means of which the degree of vapour satura- 
tion of the air can be so regulated as to 
permit of the carburetted air or gas, when 
required for lighting purposes, being ob- 
tained of a uniform quality, by counteract- 
ing the variations of temperature which are 
occasioned by the evaporation in the car- 
buretter, or by the change of seasons, and 
which have hitherto greatly interfered with 
the general use of carburetted airin lieu of 
coal gas. My apparatus also facilitates the 
utilization of the heavier and usually cheaper 
oils when the air or gas is required for heat- 
ing purposes, by affording the means of in- 
creasing the formation of vapours from such 
oils. 

With these objects I supply a convenient 
quantity of petroleum or other hydro-carbon 
liquids to a shallow vessel, to which I give 
the name of ‘‘ carburettor.” This I construct 
with several orifices, through one of which 
atmospheric air should be drawn or driven, 
and through such one of the others as may 
be selected by the operator; it will emerge 
more or less saturated with hydro-carbon 
vapour, in a state in which it is inflam- 
able. 

This carburettor must be so partitioned 
interiorly as to allow of the current of air 
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— over the surface of the liquid in a 
ong and continuous current, and the 
channel to which the air is confined should 
be so connected with the orifices of inlet and 
outlet as to permit of the distance traversed 
by the air being diminished or increased, so 
that the air may be charged with more or 
less carbon vapour according as one or 
other of those orifices is used. 

The carburettor should be filled with some 
spongy or fibrous material which will split 
up the current of air into innumerable 
small threads, which will thus be more 
quickly and thoroughly charged with the 
vapour, and it should be so constructed as 
to allow of the liquid it contains being 
conveniently warmed, when thatis necessary, 
in order to increase the evaporation and 
consequent intensity of carburation of the 
air, either before or after the liquid enters 
the carburettor. 

The air should be drawn or driven through 
the carburettor by means of a fan working 
with great regularity, such as an ordinary 
gas meter, and this may be set in motion by 
such mechanical contrivance worked by a 
falling weight or a spring, or water, or 
steam power, as may be deemed best adopted 
to the local circumstances and to the size of 
the carburettor. On emerging as inflam- 
mable gas from the carburettor, the same 
fan will suffice to force it into mains or pipes 
leading to the burners or other place of com- 
bustion, or of intermediate and temporary 
storage. 

In lieu of atmospheric air, I sometimes 
employ gases of an inferior quality, such as 
poor coal gas, wood or peat gas, decomposed 
steam, carbonic acid, or oxide, more or less 
diluted with nitrogen or other vapours. 


THE ARTIZANS AND INVENTORS 
PATENT BILL AMENDMENT COM- 
MITTEE (1875). 

THIS committee was formed at a conference 

of skilled Artizans and others, held at Mr. 

C. Graham Carttar’s Chambers, No. 14, 

Clement’s Inn, Strand, W.C., on Monday, 

the 22nd March, 1875, to consider the best 

means of inducing the Government to 
introduce amendments in their Patent for 

Inventions Bill, so as to lessen the prelimi- 

nary cost of patents, and to simplify the 

modes of procedure, in the interests of 
artizans and inventors of small pecuniary 
means. 

It now consists of Mr. Thomas Paterson, 
chairman, and 35 others. Its last report 
states that the committee has held 17 
meetings, and that a deputation from the 
committee, which Mr. F. W. Campin was 
specially invited to attend, waited on the 
law officers on the 3lst May, when the 
chairman, Mr. Campin, and F. H. Varley, 
explained the views entertained by the 
artizans and others represented, and replied 
to several queries which were put by the 
Attorney-General. 

The committee having adopted, after 
lengthened discussion, a memorial to the 
law officers and the Lord Chancellor, the 
same was presented to them, and has been 
published in the Screnriric 

A petition to the House of Commons, 
embodying the views of the committee, 
was prepared and signed by the chairman, 
treasurer, and hon. secretaries, and pre- 
sented to the House by Mr. Thomas Brassey, 
M.P. 

The chairman and Mr. Campin attended 
at the request of the committee, a meeting 
of the Patent Law Committee (1875), and 
also the conference called by Sir Antonio 
Brady, in April last. Many members of 
the committee attended, and took part in a 
meeting subsequently held at the rooms of 
the Society of Arts, called by the Inventors’ 
Institute. 

The committee having adopted a petition 
for general signature, it was largely circu- 
lated, and 21 similar petitions were pre- 


sented to the House of Commons, princi- 
pally through the exertions of the hon. 
secretaries. Besides these over 35 other 
arene have been presented to the House. 
n conducting the agitation in connection 
with the objects of the committee, the 
hon. secretaries have been in correspondence 
or communication with many M.P’s., 
noblemen, and gentlemen. The chairman 
and secretaries drew up and sent to the 
press a letter, setting forth the views of the 
committee; this appeared in the Lngineer, 
Engineering, the Society of Arts Journal, 
the Standard, and other public journals. 
Other letters and paragraphs on the subject 
appeared in the London and country papers. 
In communication with several M.P.’s, the 
hon. secretaries arranged for notices of 
amendments to be given to the House of 
Commons. Reasons in support of these 
amendments were considered and adopted 
by the committee. In July the Attorney- 
General announced that the Government 
had decided to withdraw the Bill for this 
session. The expens-s in connection with 
the committee have been kept as low as 
possible, but some have necessarily been 
incurred; these amount to £5 16s. To 
meet this a subscription of £3 11s. has been 
— leaving £2 5s. still to be provided 
or. 


THE SCARBOROUGH INCLINE 
CARRIAGE WAY. 


Tuis Steep Gradient Railway is certainly 
worthy of attention. We, therefore, now give 
a sliort description of it extracted from the 
Scarborough Gazette:—The gradient is very 
great, and it is said that this incline carriage- 
way is the first of its kindin England. The 
length of railway is 800 feet, on a radius of 
33 degrees of incline. There are two hand- 
some carriages, constructed by the Metro- 
politan Carriage Company, and calculated 
to carry fourteen persons each, one ascend- 
ing as the other descends, occupying 
altogether about three or four minutes for 
landing and transit. These carriages are 
sustained by a crucial steel rope, capable of 
bearing a weight of 28 tons, whilst the 
utmost weight it is required to carry will 
never exceed two tons. This rope is also 
supplemented by another of equal strength 
as asafety rope. Messrs. Stewart and Bury, 
of Scarborough, are the architects ; and Mr. 
Jowsey the contractor for the buildings, 
roadway, &c.; and the engineering depart- 
ment has been carried out by Messrs. 
Crossley Bros., of Manchester, celebrated 
for their gas engines, two of which are 
employed for pumping sea water used as a 
gravitating force to the cars, and also to 
supply sea water to the top of the cliff for 
bathing purposes. The carriage-way has 
been regarded for years as a desideratum for 
facilitating transit between the South Cliff 
and the Spa and South Sands. It is nowa 
Sait accompli. 


THE DUTIES AND THE RIGHTS OF 
INVENTORS. 


TIE editor of an esteemed foreign contem- 
porary has been, apparently, taking a tour 
through the dycing districts of France and 
Belgium, with a view to study the practical 
working of the new ‘‘ hydrosulphite vat”’ 
of Messrs. Schiitzenbergen and de Lalande. 
He reports that the working of the new 
process is satisfactory, und the saving in 
indigo very important. Dut he considers 
that the royalties charged by the inventors 
for licences to work under their patent are 
extortionate. He adds, almost pathetically, 
that in France and Belgium no one can dye 
a pound of wool on this principle without 
obtaining a licence. This is a remarkable 
thing to be regretted by one who, like our 
contemporary, has pleaded earnestly and 
ably for the introduction of the English 
patent code into his own country—Germany, 


and has shown that the German inventor, 
finding no sufficient protection at home, 
carries his improvements to England or to 
America. Of course, if a patentee demands 
exorbitant royalties he merely prevents the 
adoption of his process, and cuts himself off 
from the emolument which he might other- 
wise have secured. 


But this is not all: our contemporary 
whilst in Belgium chanced to see a letter in 
which M. Felix de Lalande, one of the 
inventors and patentees, declares that he has 
received numerous inquiries from Germany 
which he does not condescend to answer. 
Upon this our contemporary waxes wrath, 
and calls on German dyers to show the 
“arrogant Frenchman” that they~ can 
manage the process without his advice. We 
must confess that upon the present posture 
of the affair we cannot share in our contem- 
porary’s indignation. The invention is 
patented in France and Belgium, but not in 
Germany. Why not? Very possibly, 
because application for a patent has been 
there made in vain—a very common case, 
especially, we believe, if the applicant be a 
foreigner. Now we know that chemists are 
too commonly expected to give ‘‘ advico 
gratis,” not, like physicians, to the poor, 
but to wealthy manufacturers, and in Eng- 
land even to municipal bodies and to 
Government departments. And, at the same 
time, they are, unlike the members of other 
professions, expected to be infallible. 


It isnot stated that any of the Germans 
who wrote to M. de Lalande for advice had 
tendered him a fee. Might he not then 
with perfect justice have replied: ‘‘ You 
refuse me all protection in your country, 
and then, adding insult to injury, dozens of 
you coolly write and ask me to give you gra- 
tuitously detailed instructions how you may 
best appropriate my invention!” A pirate 
might just as well expect merchants to send 
him a full account of what vessels the 
were about to send across the seas whic 
he haunted. International patent-right is 
perhaps a long way off in these days, when 
even inland patent right is threatened. 
But it is a shamful thing for countries like 
Holland and Switzerland to avail themselves 
right and left of the inventions of foreigners, 
and to refuse them all protection. 


Patents are branded by the ultra free- 
trade party with the odious name of mono- 
poly. Butif our laws grant toa man for 
the short term of 14 years the monopoly 
of something which, but for him, would 
have had no existence at all, they are far 
more liberal to others who have no such 
claims to urge. Suppose a number of 
persons band themselves together and pro- 
pose to supply some town with gas, or with 
water, Parliament will give thom the mono- 
poly of so doing, not for seven or 14 years, 
but forever! Foreign nations, more wisely, 
merely grant to such companies a conces- 
sion for a limited term of years, so that the 
undertaking, like a patent, ultimately 
becomes public property. We quote the 
above from our esteemed and able con- 
temporary, the Chemical Review. 


APPLICATIONS FOR LETTERS 
PATENT. 
(Continued from page 13Q.) 

On June <*%:h.—2371 to 2388.—H. S. Ilaae. 
Cleansing and bleaching jute, hemp, flax, and 
cotton.—J. W. Parker. Steam engines.—L. A. 
Valette. Mechanical appliance for turning the 
leaves of music, being applicable to all kinds of 
music stands, whether for piancs cr otherwise, — 
J.C Martin. Manufacture of emery and other 
wheels used for grinding or pol'shing, and appa- 
ratus employed therewith.—L. B. Bertram. 
Apparatus for damping copying paper.—H, 
Cameron and J. W. Hil’. Hor:e rakes.—F, J. 
Smith. Apparatus for flushing cr cleansing 
urinals, water-closets, sewera, aud for other 
analogous purposes.—E. Guthrie. Apparatus 
used in the erection of concrete buildings.—S. 
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Lowe, W. Renton, and J. Johnson. Machine 
or apparatus for cutting “ flocks’’ or rags or 
other fibrous material —W. Johnson. Machine 
for cutting and sbaping the soles and heels of 
boots and shoes.—F. W. Brothers and C. 
Brothers. Apparatus used in the manufacture 
of gas.—J. N. Adorno. Watches and clocks.— 
H. E. Newton. Va'ves and valve cocks for steam 
and other motive-power engines (com.)—G. E. 
Miles and J. Tonge. Apparatus for drawing 
beer and other liquors from casks or barrels.-- 
A. Chambers. Pneumatic signals for railways.— 
A. Browne. Construction of cast+ra (com.)—J. 
M. Holmes. Gas stoves for cooking and heat- 
ing (com.)—G. Day. Arrangement of check 
rein and kicking strap. 


On July 1st.—2389 to 2396.—J. Morce. Com- 
positions for cleansing and purifying the teeth 
and for sweetening the breath.—E. W. Roxby 
and W. Pearson. Safety-valves for steam- 
boilers or other vessels.—E. P. H. Vaughan. 
Method of and processes for preserving and 
rendering impervious to moisture threads and 
tissues of hemp, linen, cotton, wool, and silk 
(com.)—J. G. Rollins. Horse rakes (com.)— 
W. Phillips. Apparatus for producing 
Jictorial effects.—E. H. Huch. Burner of 
etroleurn lamps and cooking apparatus.—H. A. 
onnevil'e. Electro-magnetic telegraphs where 
induced currents are used, and also apparatus for 
producing such induced currents (com) (Com- 
specification.) —C. A. F. Rochaz. Breech. 
oading fire-arms and their accessories. 


On July 2ud.—2397 to 2404.—T. Whigley. Con- 
struction and arrangement of correspondents’ 
compendium.—W. Wohittbread. Manufacture 
of mono-calcic phosphate.—E. Reynolds. 
Manufacture of cranked shafts and axles.—C. 
A. Jobert. Construction of ships and vessels, 
and the mode of propelling the same for rapid 
transit on water.—E. G. Banner. House traps 


for preventing the passage of sewer gas into 


dwellings from sewers, drains, or cesspools.— 
T. Griffith and W. P. Thompson. Manufacture 
of a zine sulphide and the application of the 
same to useful purposes (partly com.)—W. H. 
Carmont. Apparatus employed in forging 
tyres, hoops, and sings.—J. Bedford. Ma. 
chinery or appara'us for grinding corn. 


On July 3rd.—2405 to 2419.—G. Westinghouse, 
jun. Pneumatic brake and intercommunication 
signalling apparatus for railway trains.—W. 
A. Lyttle. Means and apparatus for produc- 
ing animal charcoal and other filtering materials 
for use as purifiers of liquids and gases, and for 
reviving or restoring the same when exhausted 
by uee.—J. H. Ladd. Apparatus for facilitat- 
ing the tamping or adjustment of the rails of 
railways (com.)—I", W. Crossley and W. J. 
Crossley. Urabs, winches, or other machinery 
for lifting or hauling.—F. C. E. M. Beénie. 
Cons‘ruction of ships and other navigable 
vesselz.—F, M. A. Chauvin, L. H. Goizet, and 
A. Aubry. Electric submerged limp.—H. C. 
Wordsworth. Respirators. — W. Brookes. 
Means or appsratus for the manufacture of 
illuminated gas f-om petroleum or other hy¢ro- 
catbon oil (}om.)—D. Coughlin. Manufacture 
of ice ad the machinery or apparatus employed 
therein, a!so applicable to other cooling and re- 


frigerating purposes. G. E. Jeffery. Ma- 
chines for msking bay.—N. Thompson. Stop- 


ptrs for bottles, jars, ani other hol'ow articles. 
—b. J. ®. Mills. Construction of multitubular 
steam-boilers (com.)—R. A. Allardyce. Wind 
shute or win sail.—H. Jewitt. Toy (com.)— 
F. Le Maistre. Means of attaching ties, 
scarves, Or clavats, 


O. July 5th.—2420 to 2433.—F. T. Davey and 
A. P. Hutchison. Cooking stoves or kitchen 
ranges.—J, Wolff and R, Betley. Production of 
aniline dyee.—J. Wolffand W. A. Byrom. Obtain- 
ing aniline and the employment of the sate, or 
of compounds thercof.—J. Bowing. Manufac- 
ture of cements. — C. Heinz. Mechanical 
kneading trough.— R. D. Saun’ers. Working 
the brakes of railway trains ard signalling on 
railway trains. — R. . W. Huthwaite. 
Watering cane.—R. T. W. Huthwaite. Wheel- 
berrowe.—J. Simmonds. Means and apparatus 
for conveying orcarrying human being: or ob- 
jects into mii-air.—W. H. Potter. Sbips and 
navigable vessels.—J. L. M. George and T. 
Prioux. Ink pencils.—J. P. Fison. Guard for 
thrashing machine drums.—W. Nicholson and 
G. Scovel. Toilet looking glasses. —G Hasel- 
tine. Machines fcr opening and preparing 
cotton (com.) (Complete spcvification.) 


On July 6th.—2434 to 2442.—W. Stroudley. 
Apparatus for and the method of oper | 
bet ween parts of a railway train, parts of whic 
apparatus are applicable to or for other pur- 
poses.—G. Severn. Refrigerators for cooling 
wort or other liquids.—R. Wilson. Hydraulic 
presses and apparatus connected therewith.— 
G. de la Perrelle. Hermetically sealing and 
preserving food and other perishable articles, 
and the apparatus or receptacles used in contain- 
ing end transporting the same (com.)—E. 
Ormerod. Apparatus to be applied to winding 
machinery (used in coal and other mines) for 
the prevention of accidents from over-winding, 
which apparatus is also applicable to hoists and 
for other similar purposes. —W. R. Lake. Tors 
to be used connection with lamps 
Hinds and D. Nicoll. Machinery for 
down and taking up detonators or fog signals 
on railways, and signalling thereby.—J. A. C. 
F. Clouet. Mode and means for the manu- 
fncture of bi-chromate of potash.—H. Schallehn. 
Wire mattresses and seats (com ) 


On July 7th.—2443 to 2453.—D. Brown. Life- 
boat rafts for saving life at seea.—A. H. Cramp. 
Apparatus for messuring and cutting button 
holes.—H. B. Berlow. Machinery for burring 
or cleaning wool, cotton, flax, silk, and other 
fibrous substunces (com.)— E. J. Thom. 
Apparatus for filling bottles and other vessels 
with aerated and other liquids and for drawing 
off the same.--T. Green. Mowing and grass- 
cutting ani turf-cutting machines.—J. Wolff 
and R. Betley. Production of dyes from 
naphtbaline and its derivatives.—E. Mincher. 
Machinery or apparatus for manufacturing 


buttons and other similar discshaped articles . 


ood.—F. 
Buttons.—W. 
Ring and traveller used in spin- 


from bone, vegetable ivory, and w 
Weintraud and R. J. 8. Joyce. 
S. Thomson. 


ning (com.)—H. E. Newton. Mortising 
machines (com.)—E. Wimshurst. Construction 
of rotary engines. 

On July 8th.—2454 to 2467.—R. Hill. Construc- 


tion of furnaces for heating and drying.—H. W. J. 
Ward and W. Ward. Brick-making machinery. 
—M. A. Pradier. Mode of fastening and un- 
fastening studs, sleeve links, and solitaires by 
means of the screw principle, being in one 
piece. —P. Jensen. Sewing machines, more 
particularly applicable for button hole work 
(com.)—G. A. Bartleet. Machinery or ap- 
paratus to be used in the washing, cleansing, and 
dyeing of wool and other fibres and yarns (com ) 
—QO. Nordenfeldt. Substance or compound to 
be employed for explosive purposes (com.)—T. 
Griffiths and W. P. Thompson. Combination 
and manufacture of certain metallic sulphides 
and sulphates, and their application to useful 
purposes (partly com.) —W.R. Jolley. Method 
of s-curing and launching life rafts or deck 
houses.—K. T. Ilughes. Fed attachment for 
power presses (com.)—A. Higginson. Engines 
and pumps.—P. Carlyon and F. Titterton. 
Tools or apparatus for expanding tubes.—S. E, 
Knight. Construction of chimney pot.—H. 
Hughes. Additions to sewirg-machines.—G: 
Haseltine, (Casting of metals and sopparatus 
therefor (com.) 


On July 9th.—2468 to 2483.—G. A. Hirzel. Dis- 
integrators and the arrangement fur driving 
or actuating the same.—G. D. Davis. Rudders 

- and machinery or steering gear for working 

rudders.—R. Vai'e. Rotary engine for apply- 
ing the motive power of st am, water, at- 
morpheric air, and similarly acting motive 
owers —A. Sézille. Manufacture cf malt.— 
V. E. Gedge. Apparatus for signalling on 
railway trains (com.}\—W. White. Apparatus 
used in the manufacture of gas,—J. Clark, 
Furnaces for the prevention of smoke.—P., 
Jensen. Process of and apparatus for forming 
sc-ew-nuts and other Lollow articles (com).—F. 
Geary. Means and apparatus for training and 
testing dogs. —Francis J. Odling. Process and 
apparatus for manufacturing fibrous slabs by 
rolling pre:sure; the said apparotus being ap- 
plicable also in expressing oils or other liquids 
from seeds cr pulps.—A. M. Clark. Safety 
winding apparatus for lifts and other similar 
purposes (com.)—W. Hutton. Machinery for 
the manufacture of cut naily.—KE,. T. Hughes. 
Machinery or apparatus for washing and scour- 
ing wool (com.)—D. G. Fitz-Gerald. ‘Treat- 
ment of ores of lead, the separation of metals 
contained therein, and the production of sul- 
phuric acid.—G. T. Bousefield. Machine for 
the manufacture of rubber belting (com.)—E. 
H. Huch. Soldier's equipment, 


aying 


Oa July 10th.—2484 to 2494.—W. H. Parker and 


J. Elliott. Construction of blind roilere.—R. 
Atkin. Construction, rig, and equipment of 
life boats, rafts, and other vessels, and means 
for lowerirg and launching the same.—G, T. 
Bousfield. Apparatus for the manufacture of 
sugar in lumps or bars (com.) (Complete speci- 
fication).—John Rigby and Jos. Rigby. Ven- 
tilating and apparatus therefor, part of which 
apparatus may be used for warmiog.—J. H. 
Johnson. Treatment of substances capable of 
being employed for the production of paper 
pulp (com.)—S. Needham. Lamps and lamp 
oxes for tram cars, applicable for other pur- 

see.—W. A. Blake. Washing machines.— 
F. E. Duckbam. Machinery for rasing 
and lowering landing stages and other 
similar platforms or structurer.—T. King. 
Direct-acting steam pumps.—J. Noad. Macbin- 
ery and apparatus for and the mode of manu- 
facturing fibre from wood, rags, and such like 
materials.—-W. Dawes. Converting reci- 
procating or vibratory motion into circular or 
revolving motion. 


On +e A 12th.—2495 to 2511.—C. Heinzerling 


and H. Liepmann. Recovery and utilization of 
refuse cautchouc and gutta-percha,—T. Pirie. 
Machine for thinning turnips and other plants 
sown in drills.—D. Mackinnon. Writing in- 
struments. (Complete specification).—W.° R. 
Gede. Apparatus for saving life in case of 
shipwreck.—R. Patrich. Rotary pumps ard 
engines. (Complete specification).—E. De Pass, 
Breech-loading fire-arms (com.)— F. Niblet. 
Safes, strong rooms, and similar structures for 
containing valuable property and fastenings for 
the same.—J. Gray. Glove-sewing machines 
(com.)—C. W. Mille. Apparatus for discharg- 
ing grain and cther materia's from vessels.— 
T. Pritchard. Mcde of manufacturing wrought 
iron water spouting.—L. Lindley. Mode of 
working Jace machines whereby they sre en- 
abled to produce various descriptions of fabric 
not hitherto made thereon.—H. J. F. Rose. 
Apparatus for purifying and assorting middlings. 
said apparatus being adaptable as a grain 
cleaner and  separator.—C. E. J. Grube. 
Machine for cutting conical wheels.—W. R. 
Lake. Liquid meter (com.)—W. R. Lake, 
Galvanic apparatus and contrivances connected 
therewith, applicable to telegraphic and light- 
ing purposes (com.)—A. M. Clark. Machinery 
for the manutacture of paper in separate sheets 
(com.)—M. E. West. Mechanism for operating 
sewing and other light machinery. 


On July 13th.—2612 to 2525.—T. J. Barnard. 


Economical and effectual ealcination and chlo- 


‘rination of por and other ores. —L. O. Thayer. 


Compounds for dental plates and other pur- 
poses (com.) (Complete epecificition).—C. J. 
Galloway and C. Hoit. Steam-boilers. 
(Complete specification.)—G. Tubbs.  Self- 
acting latches or fastenings.—W. R. Lake. 
Chain cables (com.)-M. Neuhaus. Means and 
appliances for signalling at sea and on land 
(con.)—Sir 8. Canning, Kat., and H. F. Joel. 
Pneumatic sigralling or communicating appa- 
ratus, and the mode of and apparatus for testing 
the transmiiting tubes for the same, applicable 
also to the testing of gas and other pipes or 
tubes.—S. Z. Lloyd and B. W. Rogers. Ma- 
chinery for the manufacture of screws.—A. M. 
Clark. Fulling mills (com.) (Complete speci- 
fication) —C. J. Wollaston. Purification and 
decolorization of dye waters and waters which 
have been employed in washing lead minerals. 
—H.W. Sambridge. Shades and globes for 
gas-lights and Jawps of every des ription.—H. 
E. Newton. Apparatus applicable to burners 
fir lighting purposes (com.) — C. Shol!. 
Direct-acting pneumatic hammers for crushing 
ores and for other purjos2s.—S, A. Da Silva. 
Fore and a‘t ssils and certain parts connected 
therewith, so as to rapidly convert them iuto 
triangular sails. 


On July 14th.— 2526 to 2534.--W. Spence. Sew- 


ing machine shuttles (com.)—L. von Woje- 
wod-ky. Means for use in lighting cigars and 
other forms of tobacco.—A. Chevallier. Manu- 
facture of bricks and slabs.—H., Lee. Construc- 
tion of * swivel looms.’’"—J. F. M. Pollock and 
H. Powley. Grisding pans applicable to 
mortar mills and other apparatus for grinding 
clay and other esubstances.—E. Wild. Self- 
acting regulator for bottling beer trays for pre- 
venting waste of beer or ale, caused by over- 
flow.—J. Hardaker. Mode of applying ‘ self- 
acting temples ’’ to looms, and the means or 
apparatus employed therefor.—R. Thompson. 
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Washing and winging machines.—J. M. Pless- 
ner, Cap or stopper mounts for perfume and 
liquid smelling bo: tles. 


Oa July 15th.—2535 to 2548.—S. B. Ailport. 

Instrument or apparatus for guaging or measur- 
ing the internal diameters or bores of gun 
barrels, tubes, and tubular ar icles. Sécbes. 
Defensive arms or shiclis.—J. VP. Smith. 
Mechanism for cutting and surfacing metal, 
wood, and like substances. —T. Stafford and R, 
L. Ililton. Method of and mears for maiking 
cr sotting out carpentry and jvinera’ work.—J. 
Nicholas, Apparatus for indicating the levels 
of water or liquid in reservoirs, ships’ holda, 
steam generators, and other places.—W. R, 
Harris. Machinery for manufacturing hea'ds 
or harness for looms.—M., Denne. Ar- 
rangement and method of attaching strips or 
pieces of wood to be used for lighting fires.—S. 
Heath, Maehine for punching leather, cloth, 
and other substances of a similar kind.—J. H 
Smith. Method of and apparatus for cutting 
and chasing bolts, studs, screws, and such like 
articles.—S. Coste. Ventilating apparatus.— 
M. Wilson. Stench trap.—M. Smith and M. 
Hi. Smith. Apparatus t» bs employed for 
annealing wire and continuous strips of metal, 
and for heating for the purpose of hardening 
and tempering the same.—U. Catlow and KR. 
Iloyle. Stoppers for bottles and modes of 
puifsing ani protecting the same, also applic- 
able to other similar articics.—T. C. Jones. 
Sail hank (com ) 


On July 16tb.—2549 to 2556.—G. Keel and J. 
Cheshire. Skates for skating on artificial ice or 
other plain surfaces.—M. M. G. Merrall and 
i. R. Merrall. Machinery or apparatus for 
scouring or washing wo'l or other fibres.—A. 
Macdonell. Machinery for filing and corking 
bottlhs —T. Pike. Manufacture of boots and 
shoes.—J. L. Boone ond KE. Detrick. Machine 
for tewing an oOverseam or overhand stitch. 
(Complete specification.) —B. C. Sykes. Ap- 
paratus for heating water.—R. ILeape. 
Carding engines. —C. R. Walker. Apparatus 
for sinkirg cylinders, applicable also for sinking 
wells, 


On July 17th.—2557 to 2555.--F. W. Grauhan. 
Apparatus employed in the filtration of water, 
sewave, and other fluids.—E. G. Burling. 
Manufacture of pianos.—J. H. Dennis. Manu- 
facture of sulphate of e-pper —T. Muir. Manu- 
facture of meal and flour from wheat, maize, 
aud other grain, and obtaining a valuable pro- 
duct during the sil manufacture.—J. P. 
Smith and P. Woodrow. Machinery for forg- 
irg and shaping metals.—J. Wiostmoriand. 
Ventilating dwelling houses and other buildings. 
—J. Livesey and J. Edwards.—Means aud 
apparatus for locking the points of railways.— 


T. A. H[equet. Eleetro-magnets. — W. 
Powleson. Steam superheaters (Complete 


epecification. ) 


On July 19th.—2566 to 2575.—G. L. Storland. 
Connection with fire-places, (fire-grates and 
stoves, emp'ored in the warming of 1rcoms and 
buillings,—E. t#. Brewer, Machinery or ap- 
piratus for signalling (com.)—F. J. Talbot. 
Coupling buffers for railway purposes.—G, Kirk 
and W. Spivey. S~-mples ewployed in Jooms 
for weaving.—J. Shaw. Means or apparatus 
for connecting bobbins and spindles together in 
the processes of spinning and doubling.—J. 
Sylvester and W. Bridgett. Manufacture of 
Jace on twist Jace machines.—J. M. Sazar- 
Musgrave, J. B. Akeroyd, and D. Wud. 
Pump buckets, and valves for the same.—J. P. 
Prince. Syringe for surgical purpo:es. 


On July 2Uth.—2574 to 2590.—F’. J. W. Packman. 
Condenser for steam-engines.—J. A. Hee. 
Manufacture of art ficial fuel blocks. —W. Wood 
and J. W. Fanies, Regulating the m.tion «f 
the feathering floats of paddle wh-els and the 
mechanism «mployed tleefur. — W. Gray. 
Heating and cooling greenhouscs, ries, ant 
other analogous structures. —T. Schofield. Sip 
and barket guage.—W. R. Lake. Revolving 
cylinder pistul (eom.)—W. E. Cadman, De- 
ccrating or ornamenting art’cies of dress 
other articles in imitation of [:.dia embroidery 
or needlework,—A. I. Normandy. Distilling 
michinery and the mode of working the same, 
—J. Richerts. Brake apparatus for read 
vehicles, and iestraining runaway horses.—I. 
Levy. Playing cords, — J. UH. Johnson, 
Steam-engines. — IF’. Bolton and P. Manly. 
Mowing and reaping machines.—L. Davies, J. 
Leyland, G. Partington, Machinery or appara- 


On July 23rJ.—2616 to 2627.—S. Burnett. 


tus for manufacturing blank bolts and set ecrews, 
and for partially making untapped hexagon, 
square or other shaped nuts for screw bolts.—J. 
Jeff-rson, C. Jefferson, L. Jefferson, and M. 
Jefferson. Machinery for washing wool and 
other fibres. —A. Clovier and A. De:champs. 
Tanning, and apparatus therefor.—C. Mace and 
T. Corr. Steam-boiler furnaces.—R. Bar- 
clay. Machinery for printing metal plates 
and fixing curable coloured impressions upon 
metal pla‘es. 


On July 2ist.—2591 to 2605.—II. A. Bonneville. 


Machinery or apparatus for fixed machines for 
spinning or twisting wool and fibrous materials 
in general (com,)—G. F. Bradbury and H. 
Lomax. Sewing machines. — J. Ankers. 
Me«ns and apparatus for lubri-ating the bear- 
ings of the axies of waggons known and distin- 
guished by colliers aud miners as ‘“corves.”’ 
(Complete specification.)—J. Macneill. Water 
meter.—S. Houldsworth. Looms for the manu- 
facture of tufted curpets and other tufted pile 
fubrics.—J. W. E:lison. Machinery for grind- 
ing corn and other materials.—J. Tweedduale. 
Directors for delivering liquids from hose or 
tubes. —W. Lyon. Apparatus for laying out 
paper, envelopes, or cards, for bordering with 
black or other pigment.—R. Wilson. Steam 
and othcr elastic fluid engines.—F. J. Eyre. 
Construction of screw propellors with adjustable 
and feathering blades. —A. Kitson and J. 
Naylor, Self-acting means cr apparatus for 
closing the doors of railway carriages and lock- 
ing aud unlocking the sume.—W. R. Lake. 
Umbrel a frames (com.)—J. Monteith. Con- 
struction of velocipedes.—W. Birrell. Appara- 
tus for regulating the pressure or production of 
.gases and liquids.—J. H. Johnson. Blowers 


or apparatus for compressing or forcing fluids 
(com.) 


On July 22nd.—26(6 to 2615.—R. Biencowe. 


Fittings and action of roller-blinds.—S. Hallam 
and J. W. Lamb. Apparatus for allowing the 
steam to escape from steam-bolers when the 
water is too low.—J. Fayad. DPen.—F. Dixon. 
Treatment of wood-casks, or vessels, or steves 
thereof, for the storing and preservation of beer, 
wine; spirits, and other liquids, also applicable 
to the preservation of animal and vegetable 
substances.—\W. J. Warner. Machinery and 
upparatus for charging and discharging gus 
retorts.—M. Burnett and H. Hornsby. Lubri- 
cator for jounuls.—E. Bates and R. 
Thornton. Machinery employed for the manu- 
facture or nails.—T. A. Dillon. Meth: d of em- 
bessing thin metel sheets with copies of manu- 
eciipt writing, engravings, printed matter, and 
pictorial subjects by means of phot »graphy.—IL. 
Newton. Looms (con.)—W. R. Lake. 
Mctors for driving eewing machines, coffve milis, 
‘and other light machinery or appsratus (com.) 


Ap- 
paratus for controlling, regulating, 
and arresting the flow or discharge of fluids or 
liquids and preventing waste thereof. — J. 
Whittle. Metallic or other rope couplings cr 
cappings for railway, colliery, or cther purpo:es. 
—J. Howard and W. Cos. Sadd!e-giith 
tightencr.—W. C. Russell. Log cor apparatus 
for. measuring the speed of vessels.—S. S. 
Helljer. Apparatus fur preventing waste of 
water.—D. Gill. Methods and appuratus for 
neutralizing and deodorizing the poisonous and 
noxious gases emitted from sewers and drains, 
and also the sewage matters‘contained therein. 
(Complete epecification.)—C, F. Cooper. Say- 
ing sbips, such invention being named “ Ship 
saving and sounding machine,”’—J. I. Johnson, 
Manufacture of wadding, batting, and felted 
fabrics, and the machinery or apparatus em- 
ployed therein (com.)—J. A. Novello. Improve- 
meuts in vessels, and. propelling the same.—W. 
Ri'ey. Apparatus for lighting fiies.—E. G. 
Brewer. Appsratus fur mixing gas-producing 
agents, more especially applicable to the develop- 
ment of pressure in that class of fire-+xtinguish- 
ing agents known as “ extinctors’’ (com.)—W. 
Cheetham. Looms for weaving. 


On Ju'y 2ith.—2628 to 2642.—T. Butterwor.h. 


Machinery for spinning, rolling, compressing, 
end winding tobacce.—W. McIntyre Cranston. 
Machinery or apparatus for collecting and for 
binding graino-straws end simiiar crops in o 
bundles or sheaves (com.)—A. W. Rimington., 
App iratus for registering the delivery of mea- 
sur.s of liquids or solid7.—G. H. Sta kartt. 
Action of the centripetal and centrifugal 
forces as a motive power.—lt. W. Morris 
and J. ©, Hunter. 


Apparatus for regis- | 


tering the rise and fall of liquids. —F. 
R. Lucas. Submarine cablee.—M. J. Roberts. 
Water-level indicating and low-water alarzm 
apparitus for steam boilers.—M. J. Roberts. 
Apparatus for s‘gnalling or communicating 
between different parts of railway trains; part 
of the invention being also applicable to other 
purposes.—J. F. Stead and J. Littlewood. 
Loome.—J. Hobday. Pwep:r-machinery.—W. 
Gray. Apparatus for gathering, elevating, and 
delivering nay and other crops.—George Gold- 
emith. Gos meters.—P. Adie. Apparatus for 
clipping horss and other animals —S. B. 
Walmsley. Combing machines.—H. Thacker. 
Means for printing and decorating metal plates. 


On July 26th.—2643 to 2650.—H. Conradi. 
Couplings for effecting the coupling of wagons, 
carriages, vans, or any kind of railway vehicles 
from the side (com.)—G. Beardsley. Appara- 
tus applicsble to bobbin net or twist lace 
machines for manufacturing all kinds of woven 
fabrics which heretofore have been made in 
looms.—J. Rowley. Machinery for spliiting 
cr cleaving wood, and for making it up into 
bundles. C. Schouberszky. Manufacture of 
double-bedded sofas or other seats.—J. H. John- 
econ. Treatment of sugar cane for the extrec- 
tion of sugar therefrom, and the utilizatioa 
of the trash or residuum, and the machinery or 
apparatus employed therefor (com.)—S. Firth, 
Knitting machinery—H. A. Bonneville, 
Type-setting machines, (Complete specification.) 
—F. Von Grubinski. Marhine for reaping 
and mowing. 


On Ju'y 27th.—2651 to 2663.— W. Goode. 
Preventing the knives four grass-mowing ma- 
chints and reaping machines from becoming 
clogged.—E. Singleton. Apparatus or means 
designed to secure the consumption of 
snoke from the furnaces of steam boilers.— 
T. Howsrl Purification of gas.—J. F. 
Brown. Weaving. —J. Mitchell. Machinery 
or apparatus employei in the manufacture of 
biscuite.—Rh. Davison, B. P. Walker. and Il. J. 
Llainge. VPavements, r.ads, and ways.—W, 
Clark. Circuit closers for electric railway sig- 
naling apparatus (com.) (Complete specifi-. 
cation.)—I’, Titley. Machines for pressing 
bricks or other plastic forms.—R. Heydemann 
and A. Kliokmann, P tato-cigging machine.— 
J. Grice. Axles for sarriages.—W. R. Lake. 
Method of measuring and indicatiog the quantity 
in a roll or package of cloth or other hike ma- 
terial (com.)—A. G. Haskell. Useful life- 
preserving bed. (Complete specification.) —W. 
Ibbotson. Machinery for making paper, 


The Great Western Railway Company 
have been trying experiments with new 
breaks. 

Recent attempts to induce the French 
postal authorities to alter the time of start- 
ing the French mail trains with a view of 
the acceleration of the postal service be- 
tween the two countries, promises to- be 
successful. 


4 XHIBITION OF SANITARY AND 

‘4 EDUCATIONAL APPLIANCES in connection 
with the social *cience Congress to be held at Brighton 
from the 6th to the 16th of Uctober next. 

Apply to Mr. James Robinson, Secretary to the 
Managing Committee, 1, Adam-street, Adelphi, W.C. 


HIGGINSS DIGEST OF PATENT 
CASES. 
Just Published, 8vo, price 21s. cloth. 


A DIGEST of the REPORTED CASES 
KRELA‘TI’G to the and PRACTICE of 
PaTENT for INVFNTION3 decided from 
the passing of the Statute of Monopolies to the present 
time. By Ciement Hicorns, M.A., F.C.S , of the Inner 
Temple, Barrister-at-! aw. 
London: BUTTERWORTHS, 7, FLEET STREET, 
Ifer Majeaty’s Law Publishers. 


BOYLE & ATTERBURY’S IMPROVE. 
MENT IN LOCOMOTIVE AND 
OTHER ENGINES. 


E beg to draw the attention of Govern- 

ment, Railway Companies, Shipowners and Fn- 

gincers to the aLove improvement, whereby fine slack can 

be used instead of large coals, thereby causing an im-« 
mense saving in cost of fucl (at least 40 per cent). 

The improvement can be adapted to any Engine now iu 
use, at a very trifling outlay, and the Inventors are fully 
confident it is worth the attention of all who are interested 
in the saving of fuel. ; 

Full particulars can be had by applying to 

Mr. GEORGE AI1TERBURY, 
George Street, West Bromwi 
Staffordshire. 
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THE INVENTORS’ INSTITUTE. 


ESTABLISHED Ist MAY, 1862. 
FORTNIGHTLY MEETINGS, DURING SESSION, 


4, ST. MARTIN’S PLACE, TRAFALGAR SQUARE. 


Past Prestpent—Srr DAVID BREWSTER, K.H., LL.D., F.R.S., &., from the Establishment of the Inves.ors’ Instirore 


till his decease, February, 1868. 
Past Prestipnent—Loxyv RICHARD GRKOSVENOR, M.P., ée., from February, 1868, till May (+71 


Gountil 
PRESIDENT OF COUNCIL, 
SIR ANTONIO BRADY. 


The Right Hon. The Earl of Caith- F. WH Varley, Esq., Vice-Tres. of John Farmer, Esq. Thomas Morgan. Esq. 

ness, Vice-Pres. Councils. J. Faulding, Exq., C.E. George Frederick Muntz, Erq. 
The Hon. Algernon Egerton, M.P., Alexander Allan, Esq., C.E. C. Finzel,&-q A. J. Murray, E-q., C.E. 

Vice-Pres. P. W. Barlow, Esq., C.E., F.R.S. H.A. Fletcher, Exq., C.E., F.R.A 8S. A. Normandy, Esq. 
Sir Thomas Fairbairn, Bart., Vice- W. H. Barlow, Esq., C.E., F.R.S. John Grantham, Esa., C.E. J. J. Parkes, Esq., C.E. 

Pres. Henrv Bessemer, Esq. M. M. Harris, Esq. W. H. Preece, Esq., C.E. 
Beresford Ilope, Esq., M.P., Vice- ' M.P.W. Boulton, Esq. G. W. Hemuns, E=q., C.E. T. W. Rammell, “ 

Pres. Benjamin Burleigh, Esq., C.E. W. T. Henley, Exq. John Ramsbotton, E<q., C.E. 
His Grace the Duke of Manchester, 8. Calley, sq. Alexander Mitchell Innes, Esq. Fred. Ransome, Esq., C.¥. 

Vice-Pres. F. W. Campin, Esq. W. Mitchell Innes, Esq. John Saxby, E-q. 
Robert Richardson, Esq., C.E., Vice- Samucl Chatwood, E«rq. Julius Jeffreys, Esq., ERS. A. Sedley, Esq. 

r. Robert il. Collyer, Dr. W. Latham, M.A. Sonstadt, Esq. 

Ca Jasper Eclwyn, R.N Vice Samuel Courtauld, Esq. Elward Lord, Esq. 

. C. Coultbard, Esq., C.E. D. J. MeZauchlan, Fsq. ‘overt Wheble, Esq. 
Sir Fothergill Cooke, Vice-Pres. Dr. J. M Gregor Croft. Walter Macfarlane, on. : E. 0. W. Whitehouse, Esq., C.E. 
Cromwell F. Varley, Esq., F.R.5., Robert Iavison, Esq., C.E. Colin Mather, Exq. W. N. Wilson, Exq. 

&c., Vice-Pres. William Dempsecy, Ex<q., C.E. John Macki: tosh, Esq. 

Secretary. Auditor. Treasurer. 
F. W. CAMPLIN, Esa. C. GRAHAM CARTTAR, Exa. M. M. HARRIS, Ese. 


The various efforts which have been made, and the numerous influeaces now at work to injure, if not destroy, Putent Rights; the inefficiency of the 
many well-intended, but ill considered, Schemes of Patent Liw Reform, which have from tim» to time been suggested, anl the tendency of which has 
generally been to prejudice the Inventor without advantage to the Pnb'ic; together with the proceedings so essential'y involving the interests of Inventors 
which have already taken place in Parliament, as to the propriety of ab lishing Patent Rights alt gether, show the nosessity of an immediate and active co- 
operation on the part of those interested in Inventions an in Patent Property, aad that an Assoc‘atioa for the Protection anl Defence of Patent Rights i: 
gee sd needed. ‘This Institute hus, therefore, been established for the purpose of uniting aal orginising the intlueace of Inventors, Putsntees, ani others. 

ts objects are :— 
st. To protect Inventors’ interests, and defend the privilege of obtaining Her Majesty's Letters-Patent. 
2nd. To promote improvements in the Patent Laws. | 
3rd. To facilitate the diffusion cf information with refireace to Inveations, an1 other subjects benefi :ial to Inventors and Putentees. 
The qualification for Annual Members of the Institute is « Yoarly Subscription of One Guinea, ard for Lifs Memb:rs a sing'e pryment of Ten Guineas, 
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NOTICE TO INTENDING PATENTEES. 


THE INVENTORS’ PATENTRIGHT ASSOCIATION. LIMITED, 


(Zhe Proprietors of the ‘‘ Scientifie and Literary Review’’), 
- 21, COCKSPUR STREET, CHARING CROSS, LONDON, S.W., 
OBTAIN PATENTS FOR INVENTIONS AT FIXED AND MODERATE CHARGES. 


DIRECTORS. 


Pp. W. LATITAM, Esq. 
F. W. CAMPIN, Esq., Barrister-ut-Law. 
G. B. FINCH, Esq. 
AUDITOR. 
RICHARD COCKER, Esq. 


| BANKERS. 
LONDON AND WESTMINSTER BANK, St. James's Square. 


SCIENTIFIC REFEREES. 
W. H. BARLOW, Esq., €.E., F.R.S., &e. Cartas J. H. SELWYN, R.N., &e. 
Proresson WILLIAM POLE, C.E., F.R.S., &e. | HIRAM CRAVEN COULTHARD, fsq., C.E., &e. 
JOHN WOODHOUSE, Esq. C.E., and M.E., &e. | BENJAMIN BURLEIGH, Esq., C.E. 
ROBERT RICHARDSON, Esq., C.E., &e. | De. B. UW. PAUL, F.C.S. 


This Association was established in the year 1867, for the purpose of simplifying, cheapening, 


and expediting as far as possible the proceedings attending THE OBTAINING OF PATENTS 
FOR INVENTIONS and their commercial development. 

Several leading members of the Inventors’ Institute, coming daily in contact with Inventors, w!.ose wants and difficulties were daily pressed on t).c’r 
attention, formed themselves into this Association, entitled ‘‘ The Inventors’ Patentright Association, Limite?,’’ in order to supply Inventors with the Lest 
and most reliable information and advice—to provide skilled references on q'westions of science and manufacture—to rencer legal processes for protecting and 
ree ay — rights safe, cheap, and ready—and to aid Inventors in br.nging their inventions into practicable and profitable shape. To carry out thse 


views, the following are the 
OBJECTS OF ASSOCIATION. 
To obtain Patents for Inventions in this and other countries. To uid in Scl.ing and Licensing Patented Inveut’ons. 
To Register Designs. To furnish advice and professional Assistance in developing Inventions. 
To aid in forming Public Companies, and in introducing Publicly To collect Evidence, arrange Arbitrations, and otherwise assist Inventors 
Patented Inventions. in maintaining their rights. 


N.B.—To Members of the Inventors’ Institute this Association offers special privileges in the obtaining of Patents, 
both in this country and in all parts of the world. 


A Handhook furnished gratia on application to THOMAS MORGAN, Secretary, 21, Cockspur Street, Charing Cross, Jionder — 
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